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CHAPTER I 
THE PROBLEM DEFINED 
1. Purpose 
Statement of the problem.-- This problem is an attempt to deter-
mine the relationships, if any, between certain psychological capacities, 
L~cluding reaction time, depth perception, span of apprehension, periph-
eral vision, and success in coaching football. 
Scope of the stu~y.-- The reaction time, depth perception, visual 
span of apprehension, and peripheral vision were measured in the follow-
ing groups: 
1. Forty-four football coaches. 
2. One hundred Boston University athletes (undergraduates) were 
tested in reaction t~ne, depth perception and visual span of 
apprehension. Sixty-two Boston University athletes were tested 
in peripheral vision. 
3. One hundred Boston University non-athletes (undergraduates) were 
tested in reaction time, depth perception, and visual span of 
apprehension. 
4. Ninety-nine students were tested at Purdue University in periph-
eral vision. 
The v~iter has attempted to determine whether significant differ-
ences exist, in these psychological capacities and success in coaching 
football. 
~ustitication tor the stu4[.-- The development of interscholastic 
and intercollegiate athletics in the United States · bas created a great 
.demand tor •good• coaches tor the high schools and collegiate athletic -
teams. ETery year large numbers of college men decid~ to enter the 
coaching field. The probabilities ot a successtul coaching career are 
ot great importance to the tuture ·coach, to the, institution in which he 
recei Tea his training and to the school administrators• The present 
method b;:r which a college president, · superintendent ot ·schools, · or 
scbool board selects · its football coach is tor the most part a subjec-
t1Te estimate based on the coach's past experience as an active player 
or his coaching experience. _ 
Authorities are in quite .general agreement that judgment ot ex-
perts is the best available criterion of teaching success. One ot the 
liOst caretul studies-which extensiVely- employed the ' judgment ot experts };/ ' 
was conducted by Sahditord ·. · and o"t:hers at the UniTersity ot Toronto. 
Using the Spearman Brown formula they' obtaine4 reliability coefficients 
of .888 and .927 respectively tor two groups ot otlier judges. The co~ 
relation between the ratings were ' -748 and ' ~ 707 respectively' t indicating 
Talidi ties satistactor;:r to the purposes ot the investigation. The nua-
ber of rating sc~es conStructed suggest a widespread faith in their 
ettieac.y, but some investigators believe tbat subjectivity is not decreased 
by the use of rating scales. 
JJP._ Sandiford; and Others, ·~o~casting Teaching Ability, "tJnirversity 
ot Toronto, Department ot Eduoational', Research Bulle-tin,. 1937, Bumbe,. ~ , 
P• 93· 
During the last two decades, the whole field of education has been 
making an increasingly extensive use of objective measurements. This 
has been not only an indication of the growing trend of education toward 
11 
a more scientific basis, but one of the causes of that trend as well. 
It is the >~iter's endeavor to find an objective measure of qualities 
or traits fundamental to success in coaching footbalL If through this 
research a more scientific approach to the selection of football coaches 
can be arrived at, a major contribution will be given to college presi-
dents and school administrators. y 
Perhaps more than any other person, Griffith has attempted to 
point out the various functions of vision in athletics and the implica-
tions for teaching. He points out various v-lsual illusions in respect 
to jud~nents of distance. 
It is evident that one important function of a good coach is the 
21!±1 
observation and analysis of sport performance. Without being able 
to see what is done by an individual or a terun, the coach is helpless 
in knowing what neJ.."t, to do in his coaching. In such a sport as football 
the problem is brought sharply into focus for coaches. One needs only 
1/C. H. McCloy, Tests and Measurements in Health and Physical Education, 
F. s. Crofts and Company, New York, 1944, p. 1. 
g/c. R. Griffith, Psychology of Athletics, Charles Scribner's and Sons, 
New York, 1928. 
2/J. F. Williams, J. I. Damback and N. Schwendener, Methods in Pgysical 
Education, W. B. Saunders Company, 1938. 
!±fL. J. Huelster, 11Learning to Analyze Performance," Journal of Health 
and Physical Education (February, 1939), 10:2-84, 120-121. 
to "sweatu it out wit,h one during an important game to know how critical 
is the ability to see with confidence. 
Those who are inexperienced in the field often assume that he who 
knm•rs how to play a game well <'fill himself be a good observer and analyst 
of the play of others. But such is frequently not the case. On the 
other hand, there are men who are not able to play a game themselves 
who make excellent observers and analysts. 
Clearly, knovring how to observe is important, and clearly, too, 
the ability to observe is sufficiently independent of other perforrnance 
abilities to require special treatment in its own right, if football 
coaches are to be well-qualified. 
A good coach must in the very nature of t he case be a good teacher. 
The first essential of coaching is teaching. Most of the great coaches 
have been great teachers, often not only of athletics, but of other sub-
jects as well. The fact that Coach Rockne was a successful professor 
of chemistry may have had not a little to do with his great success as y 
a football coach. 
In conducting this research, the ~~iter feels that within the field 
of experimental psychology answers may be found to aid in the selection 
of football coaches by a more objective method than has been prevalent y 
in the past. Traditionally, the stu~ of learning, memory, skill, 
1/E. Berry, The Philosophy of Athletics, A. S. Barnes Company, 1927, 
p. 140. 
?:JM. G. Scott, Research Methods Applied to Health1 Physical Education 
and Recreation, AAHPER, p. 275. 
reaction time, sensation, J)erception, c:pbJ's1olog108l and comparative 
psychology, and similar topics ot interest to pnysical education are 
'-~eluded in the area of experimental psychology. 
2. Delimitation 
The psycbol£gt-!8l. caP!ci tz tests.--' SeTen tests · we~e used· to 
measure •certain pB,ychological -capacities• ot high school and college 
tootball . coaches and the c~ntrol groups. Two ot the tests were reaction 
time tests, one a test fo.r depth perception, three tests for peripheral . 
Vision, aDd one a test of Visual span of apprehension. 
The tollolling standardized iutrum.ents were used to measure the 
specific areas: (l) Reaction Tim~toelting Visual Reaction Ti~er; 
(2) Depth Perception~-Ebward-Dolman Instrument; (3) Peripheral Vision--
The McClure Perimeter; and ( 4) Visual Span ot Apprehension-determined 
by tachistoscopic presentation of data. The test was constructed by 
Olsen of Boston University. 
The. e:xperililental groups.- This study has investigated certain 
psychological capacities ot four groups. One group consisted of 44 
tootball coaches who ~d served either as a head coach of a high school 
football team for a period of five years or more; or bad sened as a 
head coach of a college football team. 'lhis group is designated as the 
• 
•coaches' Group•. The two remaining groups were classi:tied as the 
•Athletic Group" and the "Non-Athletic Group•. For the "Athletic Group" 
y 
raw scores were taken trom Olsen's study for scores {100) in choice 
1/j. Olsen, The Relationship Between Certain Psychological CaEacities and 
Success in Collese Athletics, Doctoral Dissertation, Boston University, 
1952· 
reaction time, discriminatory reaction time, depth perception, and span 
of apprehension. For peripheral vision (lett eye, right eye, included 
Visual angle) the writer tested 62 Varsity let-t<ilrmen at Boston Univer-
si ty. For the 11Non-Athletic Group" raw scores were also taken from 
Olsen' a study scores (100) in choice li'eaction time, discriminatory 
reaction time, depth perception, and span of apprehension. For peripb,-
eral Vision (lett eye, right_. eye, included visual angle) the writer 
·. . !I . 
used scores taken tram McClure's study. 
!/'3.. A. KcCiure, 'he ·l)eve1o· ·ent aDd Standardization of a New 
ot Peripheral. Vision, Doctoral Dissertation, Purdl,ie U~1 versi 't7, • 
CHAPTER II 
REVIEW AND ANALYSIS OF RELATED RESEARCH 
Introduction.- "Traditionally, the study of learning, memory, 
skill, reaction time, sensation, perception, physiological, and com-
parative psychology (in recent years) and similar topics of interest 
to physical education are included in the area of experimental psy-
1/ 
chology. 11 
"In the history of experimental psychology, no topic has excited 
more research and led to more discussion than that of how we perceive 
or come to know the positions and relations of objects in space. The 
reasons for this interest are fairly obvious. Not only do our sense 
impressions obtained from the environment lie at the basis of all men-
tal activity, but in addition there is the enormous practical importance 
of such data for everyday existende. The two senses best fitted for the 
perception of objects in space are touch and vision, since both the slcLn 
and the retina are spread out spatially in two dimensions. Of these 
. ?} 
two, vision is easily the more important. 11 
110ne of the most obvious and direct ways in which the mental proc-
esses of perception, discrimination, and choice may be subjected to 
quantitative study is to measure the time it takes an individual to 
1/M. G. Scott, op. cit., p. 275. 
?}H. A. Garrett, Great Experiments in Psychology, The Century Company, 
New York, London, p. 294. 
7 
respond to a given object or stimulus, or to perceive and report upon 
11 
the likeness of or differences between several stimuli." 
1. Success 
Introduction.- In reviewing the related studies, the writer found 
only a few having a direct bearing on the characteristics of successful 
high school coaches. Studies bearing upon the qualifications of success-
ful teachers were found to be much greater in number than studies of 
athletic coaches. 
Definitions.- Success is a very broad term and has been defined 
?:/ 
in various ways throughout the literature. Olsen defined success 
in his study as classifying a "varsity letter winner as a successful 
21 
athlete .u Morrison set up "the ability to hold a position as a 
w 
standard of success , 11 Smith classified successful individuals in 
athletics as 11those who got to play most. 11 The writer has arbitrarily 
set up a standard of success for football coaches as follows: 
"Coaches having completed five or more years as a high school head 
coach of football, or having served as a head coach of a college foot-
ball team are classified as successful coaches." 
1/H. A. Garrett, op. cit., p. 198. 
g/E. Olsen, op. cit., p. 31 • 
..2/R. H. Morrison, 11Factors Causing Failures in Teaching, 11 Journal of 
Educational Research, XVI (September, 1927), 98-105. 
yc. S.nd.th, "Influence of Athletic Success and Failures on the Level 
of Aspiration," Research Quarter.l,y (May, 1949), p. 16. 
8 
y 
Studies related to coaching success.-- Monroe's study asked the 
high school coaches what conditions they considered most important for 
retaining their positions at that time. The conditions were as follows: 
personal character, political influence, winning teams, placating su-
perior school officials, and teaching ability. 
In a study on the reemployment of coaches, Gehret and McKown 
y 
found that in fifty-five schools reporting the reemployment of coaches, 
the reemployment was not influenced by the number of g~nes won or lost, 
but that in nine schools the nunmer of games won or lost was definitely 
taken into consideration. 
In answer to a request to indicate the characteristics of the coach 
21 
that most appealed to them, Berry surveyed 316 students at the Inter-
national Young Men 1s Christian Association College, Springfield, Mass-
achusetts, and they indicated the fo11ovdng in order of their occurrence: 
personality, fighting spirit, sportsmanship, and physique. 
From information gathered from the returns of questionnaires sent 
to 100 school superintendents and 150 school board members, Weidman w 
yw. s. Monroe, "The Duties of :Men Engaged as Physical Directors and 
Athletic Coaches in High Schools," pp. 5-16. Bulletin No. 30, Bureau of 
Educational Research, Urbana, Ill.: University of Illinois (May, 1926). 
y J. F. Gehret and H. C. McKovm, "Policies in Employment of Athletic 
Coaches, 11 University of Pittsburg Educational Journal. II (June, 1927), 
pp. 93-99 • 
.2/E. Berry, op. cit., pp. 116-119. 
!3:/C. C. "VJeidman, 11Wby do Physical Education Instructors Fail and 7my do 
they Succeed? 11 Educational Research Record, pp. 1-3. Bulletin of the 
School of Education, No . 52, Lincoln, Nebraska; University of Nebraska 
(October, 1928). 
• F 
:..a_ t 
found the follovdng: the results indicated three major qualifications 
for the consideration of any physical education teacher or athletic 
coach. (1) So far as possible an unimpeachable example of conduct; 
(2) competency as a teacher both in the classroom and on the athletic 
field; and (3) willingness to cooperate with the administrators in 
carrying out the policies of the school. 
The secondary reasons for success were: (1) the ability of a coach 
to produce a winning team, and (2) the importance of the demands of the 
11fans 11 for a new coach. 
The chief reasons for the dismissal of coaches were as follows: 
(1) lack of discipline; (2) incompetency as classroom teachers; (3) in-
competency as teachers of athletics; (4) lack of cooperation vdth the 
administration officials; (5) little consideration for scholarship; 
(6) poor sportsmanship; (7) failure to produce a winning team; (8) in-
ability to win boys and get their confidence; and (9) not square in 
money matters. 
11 
Bramel's study based on intramural and interscholastic athletics 
indicated that the average coach held his position through his coaching 
ability rather than through his superiority as a classroom teacher. y 
Studying the results of a group of 200 athletes, DiGiovanna found 
1/R. Bramel, Intramural and Interscholastic Athletics, Bulletin, 1932, 
Number 17, National Survey of Secondary Education, Monograph Number 27, 
Government Printing Office, National Education Association, Washinb~on, 
D. C., pp. 49-11. 
yv. DiGiovanna, 11 The Relation of Selected Structural and Functional 
Measures to Success in College Athletics," Research Quarterly (May, 1943), 
p. 14. 
that the type or pattern of individual who succeeds as a college foot-
ball back is one who is moderately larger than the average individual 
in weight, chest breadth, chest depth, and arm girth; substantially 
stronger in leg force, total force, back force, arm pull, and arm push; 
and who has a substantially better vertical jump, and a much greater 
physical fitness index. The successful lineraan is described as much 
heavier and stronger, and moderately more pmverful and taller than the 
average student. y 
Results obtained by Brace indicated that a battery of achieve-
ment tests could be profitably used in measuring the amount of learning, 
i.e., general ability in football skills possessed by pl~ers. This 
could be of real assistance to coaches in selecting players. y 
A study conducted by Sw~th on the influence of athletic success 
and failure on the level of aspiration found that there was a tendency 
for successful individuals (those who got to play most) to raise their 
level of aspiration, and for failures (those who got to play the least) 
to lmver their level of aspiration. 
21 
Carr found that attitudes influenced a group of high school 
freshwBn girls' success in physical education. She also felt that motor 
1/D. K. Brace, 11Validity of Football Achievement Tests as Measures of 
Motor Learning and as a Partial Basis for the Selection of Players," 
Research Quarterly (December, 1943), p . 372. 
?)c. Smith, "Influence of Athletic Success and Failure on the Level of 
Aspiration," Research Quarterly (:May, 1949), p. 96. 
2/M. G. Carr, The Relationship Between Success in Physical Education and 
Selected Attitudes Expressed by High School Freshman Girls, Doctoral 
Dissertation, Indiana University, 1944. 
ability and intelligence had a great bearing upon one ' s success in 
physical education. 
Studies related to teaching success.- Knight conducted a 
study in Massachusetts with teachers of three school systems . The first 
step was to obtain reliable ratings of the teaching success of the 
teachers from other teachers and supervisors. He found that the general 
factor of interest in one's work becomes the dominant factor in the 
success of a teacher. The amount of professional study during active 
service was also found to be indicative of success. The factor of in-
tellectual differences as determined by mental tests appeared to be 
significantJ but, given enough intelligence to pass through high school 
and normal school as the minimwn possessed by all , a higher intelligence 
does not seem to function significantly in the practical situation of 
successful teaching. 
?J 
By use of the questionnaire method, Madsen made a study of 
thirty-one teachers who had been his former students. They had been so 
unsuccessful that their resignations had been demanded. Their records 
shovted their grades to be below the average. They were among the lower 
ten per cent in their intelligence tests, and also among the lovter ten 
per cent in the subject tests given at the time they entered school. 
1/F. B. Knight, Qualities Related to Success in Teaching, p. 9, Teachers 
College Contributions to Education, No. 120, New York: Teachers College, 
Columbia University, 1922. 
?}I. N. madsen, "The Prediction of Teaching Success," Educational Ad-
ministration and Supervision, XII (January, 1927), pp. 39-47 . 
\ 
'· 
The reasons given by the superintendents for the failures were given in 
order of their most common occurrence: poor knov,rledge of the subject 
taught, lack of educational skill, poor discipline, inability to sys-
tematize work, inability to cooperate, indiscreet conduct, lack of en-
thusiasm, lack of interest, personal appearance, and physical defects. 
In a study to learn the reasons for the failure of teachers in 
11 
Colorado, Morrison interviewed sever al hundred superintendents and 
Inembers of school boards. The following are causes which led to dis-
missal of teachers: poor discipline, inability to cooperate, gossip, 
i mmorality (sexual), lack of teaching skill, disloyalty, inability to 
get along with pupils, unwise choice of social companions, no desire 
for professional grovffih, and irresponsibility. 
In this study the author arbitrarily sets up the ability to hold 
a position as a standard of success. 
Attempting to predict teacher-success in the high school, Boardman 
concluded in his findings that intelligence tests are necessary for 
teaching, but they are not in themselves highly indicative of success 
in teaching. He also feels that the possession of knowledge is desired, 
but that t he use of know·ledge is the important thing. 
1/R. H. Morrison, 11Factors Causing Failures in Teaching,H Journal of 
Educational Research, XVI (September, 1927), pp. 98-105. 
yc. Boardman, Professional 'rests as Measures of Teaching Efficiency 
in High Schools, p. 19, Teachers College Contributions to Education, 
Number 327, New York: Teachers College, Columbia University, 1928. 
y 
\ 
11 
Pyles made a study of a class, graduating from Detroit Teachers 
College, during their first two years of regular service in the schools. 
He concluded that the success in practice teaching is only of slight 
value in predicting teaching success, as measured by the principals. 
According to the records, neither the intelligence of the teachers 
college students nor their practice teaching record is of any consid-
erable value in predicting the later teaching success, as graded by 
the principals of the schools in which they teach. 
Having t wenty traits ranked as to their importance by twenty-five 
competent teacher critics, and in turn ranked by twenty-five educational y 
leaders, Charters and Waples found the following traits of senior 
high school teachers to be of importance in the order named: (1) breadth 
of interest; (2) self-control; (3) good judgment; (4) leadership; (5) 
forcefulness; (6) scholarship; (7) honesty; (8) adaptability; (9) en-
thusiasm; and (10) open-m±ndedness. 
21 },orris made an effort to find out whether there seemed to be 
a constellation of traits which might appropriately be designated as 
1/Yl. H. Pyles, 11The Relation Between Intelligence and Teaching Success," 
Educational Administration and Supervision, XIV (April, 1928), pp. 257-
260. 
y w. W. Charters and D. Yvaples, The Commonwealth Teacher Training Study, 
p. 18, Chicago, Illinois: Chicago University, The University o£ Chicago 
Press, 1929. 
2/E. H. Morris, Personal Traits and Success in Teaching, pp. 4-5, 
Teachers College Contributions to Education, Nmnber 342, New York: 
Teachers College, Coltunbia University, 1929. 
significant factors of teaching personality, and how these traits may 
be estimated. As a result of the study, he came to the conclusion that 
the probable success of a teacher is a matter of favorable proportions 
of several measured characteristics which are cofrunon to all students, 
rather than a matter of a special combination of certain qualities 
possessed by only one person. Morris stated: "Leaders must be studied 
in terms of situations as well as in terms of traits • 11 
y' 
Barr and Evans attempted to make an analysis of the rating de-
vices which the authors collected from the school system of cities having 
a population of more than 2500, state departments of public instruction, 
and from departments of education in universities, of those traits which 
rated highest, as follows: (1) cooperation; (2) neatness; (3) breadth of 
interest; (4) attractive personal appearance ; (5) considerateness; (6) 
leadership; (?) promptness; (8) honesty; (9) fluency of speech; and 
(10) scholarship. 
?:) 
Barr and Rudisill made a study based upon the difficulties met 
by graduates of the University of Wisconsin during their first two years 
of teaching. The six most characteristic difficulties were: control 
over pupils, lack of provision for individual differences, presentation 
of the subject matter, organization of work and teaching materials, con-
ditions for work, and measuring achievement. 
1/A. S. Barr and L. l• . Evans, 11What Qualifications are Prerequisite to 
Teaching Success?" Nation's Schools, VI (September, 1930), p. 62. 
?:) A. S. Barr and I1I . Rudisill, 11Inexperienced Teachers who Fail and Wby, 11 
Nation's Schools (February, 1930), V, p. 30. 
11 
Ullum found success in practice teaching to be the best single 
measure of teaching success. y 
A review of studies up to 1930 gave the follovdng reasons for 
teachers' failures: (1) eight studies gave as the cause of failure poor 
instruction and lack of discipline; (2) six studies gave as causes in-
ability to cooperate and lack of scholarship; (3) four studies gave as 
causes personal defects and laziness; (4) three studies gave as causes 
lack of interest in work, lack of work and lack of preparation, also 
lack of sympathy; (5) one or two studies gave as causes lack of judgment 
in ability to understand children, deficiency in enthusiasm and optimism, 
lack of initiative, indiscreet conduct, inability to get along vdth pu-
pils, gossip, temper, too many dates, and intimacy with pupils. 
21 
A study conducted by Graybeal in ~unnesota indicated that the 
school administrators felt the most important quality necessary for 
their teachers in physical education was to have "understanding of the 
physical abilities and limitations of pupils." 
w 
Johnson feels that " ••• the principal difficulty in selection 
1/R. R. Ullum, The Prognostic Value of Certain Factors Related to Teach-
ing, p. 97, Doctor's Dissertation, University of Michigan, A. L. Garber 
Company, 1931. 
Y"Teacher Selection and Placement," Review of Educational Research, 
p. 100, I Washington: National Education Association, 1931. 
,2/E. Graybeal, 11A Consideration of Qualities Used by Administrators in 
Judging Effective Teachers of Physical Education in Minnesota," 
Research Quarterly (December, 1941), p. 741. 
!fiR. H. Johnson, 11Selection of Men Students for Professional Training 
in Physical Education," Research Quarterly (October, 1949), p. 307. 
of men for professional training in physical education seems to 
lie in the fact that the recommended measurements are not suf-
ficiently adequate at present to predict the ultimate success 
of the candidates. Until such time as more useful predictive 
devices can be established, the clinical approach, in which a 
>vide variety of items is used, should be helpful in determining 
the ·aorth of applicants for professional training in physical 
education or for those who are unfit. In the meantime controlled 
experiments should be carried out to determine what traits and 
abilities will predict success in the field, and long rru1ge 
studies should be made to deterrfline elements involved in the 
selecting and preparing capable teachers of pnysical education. 
Personal, social and cultural qualities, motivation, interest, 
and maturation are elements that are not readily measurable 
at present." 
Analysis of success studies.-- Reviewing the related research in 
success, the writer found only a fevr having a direct bearing on the 
characteristics of successful high school coaches. As far back as 1920 y 
Monroe found winning games classified as an important factor by the y 
coaches for retaining their positions. Gehret in 1927 found that in 
nine schools the number of games won or lost was definitely taken into 
21 
consideration for the reemployment of coaches. In 1928 Weidman found 
the ability of a coach to produce a winning team a reason for success. y 
Bramel's study in 1932 indicated that the average coach held his 
position through his coaching ability rather than his superiority as a 
classroom teacher. Although there have not been any recent studies on 
the football coaches' relationship of winning and losing games and the 
1/W. S. Monroe, op. cit., pp. 5-16. 
?)J. F. Gehret and H. C. McKown, op. cit., pp. 93-99. 
2fc. C. Weidman, op. cit., No. 52. 
~R. Bramel, op. cit., p. 49. 
reemployment of coaches, the writer feels that with the large turnover 
of football coaches annually, it appears that the openings have occurred 
in schools that have been having "losing seasons 11 as far as winning and 
losing games. 
2. Depth Perception 
Introduction.-- The first experimenters on visual space perception 
were probably the Renaissance painters, and of these the most experi-
mental and also the most articulate was Leonardo da Vinci, (1452-1519). JJ 
Leonardo found that the relative distance of objects in the field of 
view is revealed mostly by perspective, of which he distinguished three 
kinds: (1) linear perspective, the diminution of angular size with in-
creased distance; (2) detail perspective, the loss in the distance of 
the finer lines, angles, shape, and shading of an object; and (3) aerial 
perspective, the partial loss of object color from the effect of the air, 
f .og or smoke through which the distant object is seen. 
Definition.-- Depth perception has been defined in different ways. ?J 
In the present study the writer has defined depth perception as 11the 
ability to appreciate or discriminate the third dimension or to judge 
distance, and to orient oneself in relation to other objects ~·fithin the 
visual field.u 
Depth perception in athletics.- While investigating the relation-
1/R. s. ~·loodworth, Experimental Psychology, Hel1r'IJ Holt & Co., New York, 
1938, pp. 651-652. 
y'H. G. Armstrong, Principles and Practices of Aviation Medicine, 
"lilliams and "'wilkins C ompa.ny, Baltimore, 1939, p. 71. 
ship bet ween interpupillary distance and ability of athletes at Cambridge 
11 
University, Banister and Blackburn concluded that interpupillary dis-
tance has some significance in ability to strike a baLl. y 
In 1935 Clark and Warren studied depth perception of 456 un-
selected men and 39 athletes at the University of California. Their 
findings were such that they concluded that either depth perception is 
relatively unimportant in athletics, or that the instrtunent used (Howard-
Dolnl8n Instrument) does not give an accur ate measure of depth perception. 
11 
Weymouth and Hirsch tested 315 freshmen at StaBford University 
for distance discrimination by the Standard Howard-Dolman apparatus at 
a distance of 5 meters. Ten trials were made, and the standard devia-
tion of the ten judgments was used as a measure of threshold. The data 
clearly showed a marked correlation between distance discrimination and 
visual acuity when the group represents an adequate range of these 
capacit i es. r • - 0.73. 
!J 
Olsen found that an athletic group did significantly better in 
depth perception than an intermediate group of athletes, and that the 
1/H. Banister and J. M. Blackburn, 11 An ~Je Factor Affecting Proficiency 
at Ball Games," British .Journal of Psychology: (October, 1931), 
21:382-384. 
g/B. Clark and N. 'farren, 11Depth Perception and Interpupillary Distance 
as Factors in Proficiency in Ball Games," American Journal of Psychology 
(July, 1935), 47: 475-487 • 
..2/M. J. Hirsch and F. Weymouth, "Relationship of Visual AcUity to Dis-
tance Discrimination," Journal of Aviation Medicine, 1948, p . 56. 
~E . A. Olsen, op. cit., p. 72. 
I 
I 
intennediate group of athletes did significantly better than non-
athletes. 
Depth perception in aviation.-- The u. s. Arn~ used psychomotor 
. 11 
tests in the selection of its pilots. The psychological tests used 
were both pencil and paper tests which measure intellectual functions 
and some perceptual functions, and psychomotor tests which measure motor 
coordination, de:>cterity, and speed of decision and reaction. It was 
found that the above tests proved their value in the prediction of the 
success of men in flying training. 
Analyzing the causes of disqualification of 164,687 applicants for y 
avaition training, Lt. Col. Lyons found that applicants were accepted, 
meeting the follovring minim.wn requirements for vision: 
1. Visual acuity--20/30 correctible to 20/20 in each eye. 
2. Depth perception--correctible depth perception of 35mm. 
Defective visual acuity was found in 18,897 or 11 per cent of those 
disqualified and 5 per cent of those examined. 
Working in the area for selecting fighter pilots, Willis con-
eluded the following: 
1. It is essential that only those students who have the aptitude 
and anatomical equipment for fighter tactics be selected for 
1J A. If. Melton, 11The Selection of Pilots by -~Ieans of Psychomotor Tests, 11 
Journal of Aviation i~dicine, 1944, p. 116. 
yR. E. Izy-ons, ".Analysis of the Causes of Disqualification of 164,687 
Applicants Rejected for Aviation Training, 11 Journal of Aviation 11 edicine, 
1949, p. 193. 
:2/ J. W. Willis, "Depth Perception as an Aid in the Selection of Fighter 
Pilots, 11 Journal of Aviation Medicine, 194h, p. 328. 
special training in gunnery. 
2. Good judgment of range is based on binocular vision. 
3. Individuals with norn~l vision apparatus should be able to ad-
just the depth-perception apparatus below· 30 mm. 
4. Those that have difficulty with the depth-perception apparatus 
may be emotionally unstable, or not able to concentrate, or are 
careless in performing the test, which facts are considered 
sienificant. 
5. With the exception of lead, range or depth perception is one 
of the most difficult factors in aerial gunnery to teach. 
6. Those students who had difficulty qualifying in their physical 
ex.a.mi.nation were, without exception, poor students on the fly-
ing line. 
7. Depth perception, in addition to analytical observation of the 
student, is a · distinct aid in the selection of students for 
flying training and their subsequent gunnery training. y 
Nichols found that both the monocular and the binocular factors 
enter into the formation of the perception of depth. There is no uni-
formity of opinion expressed in the literature regarding whether one 
group or the other is dowinant. 
Analysis of experiments on depth perception.-- There have been 
varying differences of opinion as to the importance and value of depth 
1/ J. V. Nichols., "The Relationship of Heterophoria to Depth Perception 
in Aviation, 11 American Journal of Opthalmology (October, 1950) 33:1497-
1515. 
perception in aviation, industry, and athletics. As it is relatively 
an •untouched" area, before we can say that it is important or un-
important, a great deal of investigation seems ~rranted in this area. 
The research bas shown that Visual acuity plays a very important part 
in the observation and analysis ot sport performance. To date there 
have been several studies made o:f' depth perception. but none applied 
to coaching football. It is the interest of the writer to check the 
need for a coach to perceive the position ot the players and their 
relative positions on the field at all times. 
3· Visual Span ot Apprehension 
Introduction.-- One ot the oldest experiments in psychology, apart 
trom some of the senses, 118.S inspired by the philosophical question 
Jihether the mind could apprehend more than one object at a time. Early 
1/ 
experiments date back to work done by William Hamilton in 1859· 
Good S'WIIlllB.ries on most of the early work on Visual apprehension 
y Jl . y 
are given by !hey, Whipple, and Fernberger. Most ot the earlier 
investigators have considered that the number ot objects apprehended 
correctly from a very brief exposure is the range ot attention. It is 
in general agreement concerning span that it is not a •span ot attention• 
ifR. s. Woodworth, op. cit., P• 684. 
EJE• B· Ruey, The PsycbolOQ and Pedagogy of Readin,s, New York, 1909. 
:JIG. v:. Whipple, lla.nual ot Mental and P.!!zsical Tests, Part I, Simpler 
Processes, Warwich and York Compalll', Baltimore, 1924, PP• 262-296. 
-J:IS• w. J'ernberger, "Perception," Pszcbological Bulletin, 1941, 
38:4)2~8. . -
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but should be called a span of apprehension. The writer is endeavoring 
to measure the span of apprehension-and-report. The corrunon statement . 
is that the range of attention for simultaneously presented objects is 
11 
four to six items. Fernberger differs, stati.11g that: 
"From a consideration of the introspections we are convinced 
that the range of attention is an erroneous title for this 
sort of experiment. t'Je have, therefore, followed Whipple 
and Dallenbach in calling the problem in this sort of ex-
periment, the range of visual apprehension." y 
Dallenbach also firmly believes that it is not range of attention, 
but rather a span of apprehension . Experiments and discussions by Fern-
berger, Dallenbach and their pupils attempted to differentiate between 
2./!J/2/Y7J§J2119J 
range of attention, cogru.tion, and apprehension. 
1/S. n . Fernberger, 11 A Preliminary Study of the Range of Visual Appre-
hension," .American Journal of Psychology: (January, 1921), 32:121-133. 
yK. il . Dallenbach, "Attributive vs. Cognitive Clearness, 11 Journal of 
Experimental Psycho~ (1920), 3:183-230 . 
2./S. W. Fernberger, op. cit., pp . 121-133. 
!J/K. 1.~ . Dallenbach, 11Dr. Fernberger on the Range of Attention E.h."})eriment, 11 
American Journal of Psychology (1927), 38:479-481. 
2./K. 1: . Dallenbach, 11Dr. Oberly on the Range of Visual Attention, Cog-
nition, and Apprehension, 11 American Journal of Psychology (1925), 
36:154-156. 
§/K. . Dallenbach, 11 The Range of Attention, 11 Psychological Bulletin 
~1928), 25:152-153 . 
J)s. W. Fernberger, 11The Range of Attention .Experirnent,u .American 
Journal of Psychology (1927), 38:478-479. 
y'N. F. Gill and K. }d . Dallenbach, 11A Preliminary Study of the Range 
of Attention," American Journal of Psychology (1926), 37:247-256 • 
.2/H. S. Oberly, HThe Range for Visual Attention, Cognition and Apprehension 
Experiment," American Journal of Psychology (July, 1924), 35:332-352. 
1Q/Ibid., pp. 132-138. 
Definition ot span ot apprehension.- Atter analyzing the various 
definitiQDB of span of apprehension, the writer felt that the definition 11 . . . 
by Olsen was most applicable to this study. Olsen def'ined "Visual 
span ot apprehension as the number or range of objects.,. letters or words 
that can be recognized, -in a siDgle fi:mtion ot the eye, well enough to 
per.mit immediate report on what has been seen.• 
1 Variability of spe.ns.-. Writers of psychological textbooks usually 
state that trom tour to six objects may be apprehended in a single grasp 
:Y 11 
of attention. Warren disagrees, stating: WUnder ordinary ~onditions 
tram 6 to 8 objects are clearly distinguished simultaneously, The num-
4/ 
ber may be increased with practice to about 15.• Fernberger gives six 
to eleven dots _ as the span of visual apprehension. A study of the same 
-~' type by Oberly yielded Sp8l18 of , approximately &_even to nine dots tor 
~ y 
the different- obseners. J'evons tbrEJII' at random a tew beans, rai!8ing 
in numbers trom three to fifteen, into a _box and sought at a glance to 
estimate their IlUlllber. Using the measure of the discrimination 100 per 
cent correct judgments concluded that his limit was between four an~ five 
beans. 
!Ji• Olsen, op. cit., P• 17· 
. .. 
_'?/E• B. Titchener, A Beginner'..a. ~qckllOQ, 1915, P• 103. 
. . - . . . . . 
J/H. c. Warren, .Bmnen ~sycholoQ:, · 1919, P• 251. 
_4fs. w. Fer.nberger, op. _cit., PP• 121-133· 
5/H. s. Oberly, op. cit., PP• _332-352· 
~. S• .Tevo:nS, "The Power of Numerical Discrimination,• ,·Nature, III 
Tl87l), 281 t. -
Increasing the span of apprehension.-- Several studies present 
data which indicate that practice increases the range of visual appre-
1/ 
hension. Vlhipple, after testing adults, discovered that practice 
brought only slight increases in span, which were explained by habitua-
tion to the experimental conditions and development of the trick of 
grouping. Gain from practice was usually less than one item per ex-
?} 
posure . Foster found from practice 6 to 44 per cent gain in per-
ceptual span. The practice gains were large in the early stages and 
small in the later stages of the experiment. In a study vdth children, 
21 
Dallenbach also found a rapid improvement at first and then a much 
slower one. The improvement was slov1er and more persistent with chil-
dren of poorer mental ·ability. Men and boys were superior to women and 
!J 
girls in perceptual span. Using tachistoscopic methods, Renshaw 
found training with digit patterns produces marked increase in reading 
comprehension and speed, measured by s tandardized tests. It enlarges 
form fields in the vertical as '\'Tell as · horizontal meridians and assists 
1/G. ·• Whipple, 11 The Effect of Practice upon the Range of Visual Atten-
tion and of Visual Apprehension," Journal of Educational Psychology 
(1910), 1:249-262. 
yw. s. Foster, 11 The Effect of Practice upon Visualizing and upon the 
Reproduction of Visual Impressions," Journal of Educational Psychology 
(1911), 2:11-22. 
2fK. x • Dallenbach, "The Effect of Practice upon Visual Apprehension in 
School Children, 11 Journal of Educational Psychology (1914), 5:321-334, 
387-404. 
y s. Renshaw, "The Visual Perception and Reproduction of Forms by 
Tachistoscopic x.:iethods' II Journal of Psychology: (1945)' 19-20;217-230. 
in the reduction of myopia. y 
Eames also using a tachistoscope measured the speed of word 
recognition in fractions of seconds in ninety cases, of which fifty 
·were cases of difficult reading and forty were without reading trouble, 
and concluded that the study offered further evidence in support of 
the theory that reading is accomplished through the recognition of 
minimal cues; that the speed of word recognition is slcwer among those 
with cases of reading disability; and that the speed of vwrd recognition 
can be increased through appropriate treatment. 
?:! 
Saltzman and Garner compared two techniques for measuring the 
span of a ttention. With one technique tachistoscopic presentations were 
used with an exposure time of 0.5 seconds. The other technique measured 
the reaction time required for the correct identification of the various 
numbers of stimulus objects. At the close of the study they concluded 
that the use of reaction time was a better method of measuring span than 
tachistoscopic methods. 
2/ 
In a study by Knehr he cmnpared a group of 16 normal adult sub-
jects as to the effects of reading with monocular and binocular eye move-
ment as a measure of reading efficiency for short lengths of n~terial. 
i/T. H. Eames, 11A Study of the Speed of \'lord Recognition," Journal of 
Educational Research ; (November, 1937), 31:181-187. 
?}I. J. Saltzman and W. R. Garner, 11Reaction Time as a Measure of Span 
of Attention, 11 Journal of Psychology (January, 1948), 25-26:227-241. 
2/C. A. Knehr, 11 The Effects of :hionocula.r Vision on Measures of Reading 
Efficiency and Perceptual Span, 11 Journal of Experimental Psychology 
(July, 1936), 29:133-154. 
The general conclusion he made was: 11the data provided further evidence 
that reading efficiency depends largely upon the individual's familiarity 
with words as symbols and his store of ideas and meanings. Efficiency 
of reading seems to depend to a large extent upon central rather than 
peripheral factors. 11 y 
-'fhipple 1 s study concluded that a qualitative analysis of the 
data secured in his experiment shmvs that the efficiency in visual ap-
prehension exhibited by any individual is conditioned by (1) native 
capacity; (2) degree of attention; (3) type of material; (4) ease of 
ass~nilation; (5) distraction; (6) ideational type; (7) restriction; 
and (8) grouping. 
In a study pertaining to the range of attention, Gill and Dallen-
Y 
bach concluded that the range of attention greatly exceeds the limits 
traditionally set for it. 
According to the results of several experiments, span of visual 
21 
apprehension varies with age. Dallenbach obtained a low positive 
w 
correlation between age and perceptual span. Griffing's data led 
him to conclude that perceptual span is a function of individual growth 
1/G. l.i . Vlhipple, 11The Effect of Practice Upon the Range of Visual Atten-
tion and of Visual Apprehension, 11 Journal of Educational Psychology 
(~ay, 1910), pp. 249-262. 
giN. F. Gill and K. i . Dallenbach, op. cit., p. 247. 
2/K. M. Dallenbach, op. cit., 5:321-334, 387-404. 
ltfH. Griffing, 110n the Development of Visual Perception and Attention, " 
American Journal of Psychology (1896), 7:227-236. 
p z 1. 
,,, 
·, 
and does not reach its maximum until adulthood. 
y' 
"i'Jorld.ng vfith school children, Jones demonstrated the existence 
of wide individual differences in perceptual span. A similar wide range 
of individual differences occurs in the span of visual apprehension for y . J} 
adults, as is shown in investigations by Huey and Whipple . 
!±/ Studying the range of attention, Glanville and Dallenbach con-
eluded t~that range is not a proper question to set to attention. The 
attentive consciousness is an integrated whole and as such the range 
is always one. Questions concerning the number of contents or part 
contents that may be simultaneously experienced are questions, since 
cognition is inherent in report, that concern cog¢ti.on and not atten-
tion. 11 
There appears to be a rather definite relationship betl'leen span of 
21 
visual apprehension and mental endowment. Dallenbach discovered that 
feeble-minded children have a definitely smaller perceptual span than 
normal cPildren; the correlation between span of visual apprehension and 
1/E. E. Jones, 11Individual Differences in School Children," 
Psychological Clinic (1913), 6:241-251. 
,g/E. B. Huey, 11Preliminary Experiments in the Physiology and Psychology 
of Reading, 11 American Journal of Psychology (1898), 9:575-586. 
2J'G. M. Ylhipple, op. cit., 1:249-262. 
!:J A. D. Glanville and K. 1'1 . Dallenbach, ttRange of Attention, 11 American 
Journal of Psychology (October, 1929·), 41:577-594. 
2/K. M. Dallenbach, 11 The Effect of Practice upon Visual Apprehension in 
the Feeble-minded, 11 Journal of Educational Psychology (1919), 10:61-82. 
y 
mental age was .70 - .02. Griffing also noted that bright pupils 
have a larger span than average or dull pupils. 
S~an of apprehension and athletics.-- Prior to the study made by 
Olsen, the literature is void of information investigating the re-
lations hips betYfeen span of apprehension and motor skills. Olsen, in 
his study vdth 100 athletes, 100 intermediate athletes, and 100 non-
athletes, found the athletic group significantly better than the inter-
mediate group and the intermediate group significantly better than the 
non-athletic group. 
21 
Scott had previously suggested that the study of span of apprehen-
sion may have implications for athletes. 
Analysis of span of apprehension experiments.- As this is an area 
with very little investigation to date, the writer believes that re-
search in this area may uncover significant information. The football 
coach is called upon time and time again to make quick decisions during 
games and his ability to respond is determined in great measure by VThat 
he saw in the previous short span of time. 
4. Peripheral Vision 
Introduction.-- Recent studies in athletics have proven t he value 
of proper visual skills in relation to ability in athletics and garue 
experience. Results indicate that one of the visual skills, peripheral 
1/H. Griffing, op . cit., 7:227-236. 
~E. Olsen, op. cit., p. 17 . 
2/M. G. Scott, op. cit., p . 279. 
Vision, not- preViously included in the research, might ~?-'Ove to be an 
important factor in the success of football coaohes. 
Knowledge of the :tteld at Tision and a realization of. its limits 
have been indicated i:p. the literature from the time of the Greeks and 
if 
Romans. Thomas Young- made the :t'irst accurate stu(Jy' o:t' the fie.ld of 
. . --
Vision in 1801. He listed the outer l~its-' ot the normal tie~d at 90 
. 2/ 
degrees on each side. In 1825 Purkinje reported an outer limit of 
100 and llO degrees w1 th the pupils dilated. 'lhe first to report a study 
11 
of the Tisua.l fields for diagnostic purposes was Von Graefe in 1855· 
As hi·s test ob.ject lie used a simple campimeter consisting of a small 
blackboard with a piece ot chalk on the end of a wire. Au.bert and 
4/ 
Foerster developed a eamptmeter consisting of a flat surface with 
letters or figures arranged ~-ound a fixation point. They later de-
veloped an instrument consisting of a flat strip fastened to an upright 
1n such a way that 1 t could be rotated. From this later instrument 
came the curved are instrument in 1869, which is basically the perimeter 
used today. 
Definition.-- In this study the writer defines peripheral Tision 
i/1. A. lloClure, "The ~,-,,'J.o~nt . ~<1 . .Stan<la~za·Uon of a New Type Test 
ot Peripheral Vision,• J'ournal of Applied PsyebolOQ (1946), 30:340. 
2/:Ibid., P• _340. 
--
3/ibid., P• ,340. · 
--
j,Jibid., P• J40. 
as "vision resulting from images falling on the outer portions of the 
retina (when the eyes are directed straight ahead, peripheral vision 
is perception on the extreme edges of the visual field). 11 
11 
Previous experimentation vd.th peripheral vision.-- Low reported 
a study with peripheral vision and certain relationships bet·ween periph-
eral vision and other visual functions. He found that a number of war-
time accidents had occurred indicating faulty peripheral vision as a 
causative factor, which prompted him to develop a reasonably short, ac-
curate test of this visual function and to investigate the possibility · 
of improving it by training. He used an ordinary arc perimeter ·with 
test objects of varying diameters. y 
McCloy, in a review of various studies which have been made in 
this area, lists ten factors which he considers prerequisite to effective 
motor learning. Two of these concern effective vision: 11good vision, 
and peripheral vision11 • McCloy then goes on to list sixteen more items 
which, while not considered as basic as the ten in his listings or pre-
requisites, are in~ortant considerations. Among the sixteen are three 
relating to vision, i.e., 11sensory-motor coordination of eye with head, 
hand, or foot, 11 11 judgment of relationship of subject to external ob-
jects," and 11ability to visualize spatial relationships. 11 
1/F. M. Low, 11Studies on Peripheral Visual Acuity, 11 Science (1943), 
97:586-587. 
yc. H. McCloy, 11A Preliminary Study of Factors in Iliotor Educability," 
Research Quarterly (May, 1940), 11:28-39. 
An interesting stuqy performed at the State University of Iowa by 
y ' 
Meser sha.ved a relationship to exist between visualization, as deter-
mined by the Thurstone test, and correct reactions on the football field 
under playing circumstances. The Thurstone test is concerned with the 
ability to visualize position and positional relationships. It is com-
monly aclmowledged among coaches that the ability to see positional re-
lationships in football is basic to effective action. 
That peripheral vision is significant in certain activities is 
commonly recognized, and that it can be :iJnproved through training seen1s 
to be often assumed. But there is little research material to suggest 
the nature of the training to be used, or the effectiveness of such 
training in sports situations. y 
After testing the peripheral visual acuity of 100 subjects, Low 
concluded that the peripheral acuity was so weak at the 90-degree points 
that from 89 to 94 of the 100 subjects could not identify the largest 
target used, and that men scored 11 per cent better than women on periph-
eral vision tests. The varying average scores for the different age 
groups show that there is not necessarily a diminution with advancing 
years. The relationship between peripheral and central acuity was a 
positive 0.38. The collected evidence indicates that peripheral visual 
i/ J. H • .M.eser, An Attempt to Devise a Simple Method of Measuring Potential 
Football Intelligence, ldaster 1s Thesis, State University of Iowa, 1938. 
?}F. M. Low, 11 The Peripheral Visual Acuity of . lOO Subjects," American 
Journal of Physiology (1943), 140:83-88. 
acuity can be trained. Peripheral visual acuity is an independent y 
visual function. Under scotopic conditions Low found the acuity 
somewhat weaker than photopic acuity at the same retinal areas., the 
t wo being related approxirrately as seven is to five. In a study of 
?:/ 
some of the characteristics of peripheral visual performance., Low 
felt that in a 14-point perirnetric test for peripheral visual acuity 
correlations of individual point scores and groups of scores with the 
total score did not reveal any point or group of points significantly 
more reliable than others. This was true of the scores of both day 
visual acuity and night visual acuity subjects. 
~"Jhether practice increases one 1 s peripheral vision is a debatable 
21 
question. Bruce and Low found in a study of the results of testing 
the central acuity of 113 cadets and 30 medical students that the cadets 
demonstrated a significant increase in their abi:J_ity to perceive the 
test objects after the intervening practice sessions, thus showing an 
improvement in general perceptual ability. The medical students did 
not show this improvement . 
i7F. J . Low, 11 The Peripheral Visual Acuity of 100 Subjects Under Scotopic 
Conditions," American Journal of Physiology (1946), 114-6:21.-25. 
?}F. E • . Low, HSome Characteristics of Peripheral Visual Performance, 11 
American Journal of Physiology (1946), 146:573-584. 
2/R. H. Bruce and F. M. Low., 11 The Effect of Practice vrlth Brief-E..."Cposure 
Techniques upon Central and Peripheral Visual Acuity and a Search for a 
Brief Test of Peripheral Acuity," Journal of Experimental Psychology 
(1951), 41:275-279. 
One hundred and si,.xteen cadets were tested.. on a peripheral visual 
acuity test and then retested. No clear eTidence wa.s obtained that the 
traiiling in the recognition of complex Visual forms significantly im-
proved peripheral visual acuity. 
Analysis ot peripheral Tision e!Periments.-- After reviewing the 
. - . . ~ - . . 
research, or t t1e lack of it in tbis area, the writer teels that it bas 
been one of the most neglect~d areas in the field ot psychological re-
. "1/ . 
- search in athletics. KcCloy- and others have felt it · to be a very 
important area, but 11-t.tle work bas been done as yet. The writer feels 
the major reason has been because of the lack of a good standardized 
. 
. piece of equipaent which can be adlliniete:ted in a relatively short period 
ot time. (PreVious tests bave taken tram 40 to 60 minutes.) The writer 
also teels that he bas overcome this handicap by using the recently in-
vented McClure perimeter nth slight alterations. (The test can be ad-
ministered in trom 5 to 7 Iirlrmtes.) 
5. Reaction Tille 
. 21 
Introduction.- In 1928 Coleman R. Griffith. indicated the need tor 
illS to numerous psychological experiments bas been published. The find-
' 
iDgs ot these experiments will be presented under the following headings; 
reaction time, depth perceptio.n, span of apprehension, and peripheral 
vision. 
yc. H. JlcCioy, op. cit. 
~e. - R. Gri:tf11P·, op. cit. 
--------
If 
c_, · 
Detini tion.- There are Jll8llY different de:fini tiona pertaining to 
reaction time. The writer is concemed with two types of reaction time, 
one with the presentation o:f two st~i. and the other w1 th the presen-
. . y 
tation of three stimuJ.i. Woodworth classified this type ot reaction 
time as disjunctive, whieh he defines as follows: "The disjunctive reaction 
is an either-or atfair, there are two or more alterDative responses and 
each must be made to a prescribed stimulus. 'Reaction w1.th discrimi-
nation and choice' is another name tor the thing.• 
To distinguish between two different disjunctive reaction ttmes 
the Write~ is classif7ing one •cbo-iee reaction time• and the other •dis-
criminatory re8:~tion time•.. Choice ~action time is defined as the 
choice between two alternative responses to two prescribed stimuli, and 
discrild.:natory reaction tillle the choice between three alternative re-
sponses to three prescribed stimUli. 
Reaction time ex;eerintents.- The measurement of' reaction time dates 
back to 1796 when the earliest f'orm of' this experiment was deVised by 
the astronomers in the etf'ort to · discover why their records ot the trans-it · 
ot a star did not ag~e tram observer to observer. y 
Herman Helmholtz did reaction-time experiments as early as 1850. 
AJ! a yoUDg physiologist, Helmholtz undertook to find out whether electrical 
~. s. Woodworth, op. oit., P• 329· 
~/Ibid., P.• 299· 
-· 
methods of measuring very short time intervals would not prove adequate 
to measure the speed of nerve conduction, which the authorities of the 
day believed much too rapid to be measured. 
Credit for eA~ending the scope of t he reaction-time exper~nent to 
the st udy of mental .or central processes belongs to Donders (1868) . 
y 
He f elt that each mental act such as sensation , discrimination, voli-
tion, and choice probably occupied a certain time, like the time of the 
heart beat or of a muscle twitch. 
Reactions involving distinction and choice were first used by 
Donders and his pupils, 1865-1867. Vfuit e and red lights were used as 
stirnuli, and the observer was required to react to the one light vdth 
the right hand and to the other vfith the left hand. In later experi-
ments, attempts have been made to get separate t ime values for distinc-
tion and choice. 
In 1879 Hundt opened at Leipzig the first active psychological 
laborat ory and in his program of research the timing of mental processes 
had a prominent place (1880, 1883). The plan was to use the s~nple re-
action as a base line and to complicate the process a step at a t~ne, 
so obtaining the time occupied by various mental processes. 
Established American laboratories began to question the various 
types of reaction in the 1800's. Cattell (1893) started laboratories 
at the University of Pennsylvania and later at Columbia University. 
i/R. s . 1i1oodworth, op. cit., p. 302. 
Baldwin (1895, 1896) inaugurated the Toronto and Princeton laboratories. 
Outstanding work was also done by Angell (1896) at his laboratory in y 
Chicago. 
In recent years many studies of reaction time have been made in 
the field of Physical Education. y 
Research conducted by Elbel, in which the movement of the hand 
in response to stimulus was measured, show·ed that there was a period in 
the morning and another in the afternoon in which the response was best. 
The maximum speed was accomplished in the afternoon, the slov1est period 
of the day being 12:20 P. M. 
21 
Ash, in a study relative to the effects of fatigue upon reaction 
time of workers in industry, concluded that "the principle of fatigue 
is the loss of efficiency, a lessening of capacity to do work, or to 
sustain activity, together rdth a lowering of sensitivity so that a 
given stimulus calls forth a response of less magnitude and intensity y 
after exertion, than before." Franz found fatigue is evidenced by 
inaccuracies of movement as well as lengthening of the tLmes of move-
5./ 
ment. Elbel learned that in many cases there was an improvement in 
1/R. s. ·'J'oodworth, op. cit . , pp. 307-308. 
2/E. R. Elbel, "A Study in Variation in Response Time, 11 Research 
Quarterly, Vol. 10 (March, 1939) p . 35. 
2/Isaac Ash, "Fatigue and Its Effect Upon Control, 11 Psychological 
Review l,wnograph (ltiarch : 31, 1914). 
~s. I. Franz, Fati ue Factors on Certain 
15th International Congress on Dermography 1913 
Strong, Psychology Bulletin (1914), 412-414. 
2/E. R. Elbel, "A Study of Response Time. Before and After Exercise,H 
Research Quarterly, 11:2 (:r.iay, 1940), pp. 86-95. 
hand and body movement follovdng periods of strenuous exercise. After 
spending many years of research in reaction time of athletics, Griffith 
y 
concluded that fatigue slows the reaction time of individuals. 
V'/hile measuring the response time of track athletes, Westerlund y 
and Tuttle found in 1931 a correlation of .863 between simple re-
action time for running 75 yards, concluding that champions were supe-
rior in response when compared to other groups . They also concluded 
that short-distance runners responded faster than long-distance runners. 
2/ 
Lautenbach and Tuttle reported a correlation of .815 between 
reflex t~ne and speed of sprinting, using the patellar reflex, con-
eluding that .men who run shorter distances have shorter reflex time 
!!/ 
and vice versa. Nakamura also secured similar results on track ath-
letes. 
:?.! 
Testing 100 athletes and 100 non-athletes, Pfitsch compared the 
movement of the hand and the movement of the body in response to auditory 
stimulus. The athlete was slightly superior in movement of the hand and 
1/c. R. Griffith, op. cit., p. 281. 
y J. H. ~·/ester lund and W. W. Tuttle, 11The Relationships Between Running 
Events in Track and Reaction Time, 11 Research Quarterly, 2:3 (October, 
1931), pp. 95-100. 
2/R. Lautenbach and W. Yf . Tuttle, ''Relationship Between Reflex Time 
and Running Events in Track, 11 Research Quarterly, 3:3 (October, 1932), 
pp. 138-143. 
tt/H. Nakamura, "Experimental Studies on Reaction Time at the Start of 
a Race , 11 Research Quarterly, 5:2 (March, 1934), p. 33. 
2/J. Pfitsch, An Experimental Stuqy of Use of Simple Reaction and Co-
ordination Tests on Athletes and Non Athletes, Unpublished Master's 
Thesis, University of Kansas, 1942. 
nq 
-· 
significantly so in the movement of the body. 
Studyli1g the reaction time of men and women based upon movement 
11 
of hand and foot, Beise and Peas ely found a skilled group composed 
of 11 archers, 12 golfers, and 24 tennis players showed faster and 
more stable reaction time than an unskilled group. 
1easuring the reaction time of 46 men who differed in their habits y 
of participation in physical education activities, Burpee and Stroll 
found that men who participated in physical activity with marked success 
had consistently faster reaction times. 
'}} 
Employing both simple and complex visual stimuli, Burley found 
that all individuals reacted more slowly to the complex stimulus, and 
that there was a significant difference in speed and variability of re-
action time among football linemen, football backs, basketball men, 
swimmers, high school letter-winners, and non-letter-winners. 
!±/ 
Keller, ·while testing 359 athletes and 275 non-athletes, found 
a positive relationship between the ability to move the body quickly 
and success in athletic activities. He further f elt tha. t the require-
ments in quickness of bodily movement are not the same f or all sports. 
1/D. Beise and V. Peasely, 11 'fhe Relation of Reaction Time, Speed, and 
Agility of Big Iv1uscle Groups to Certain Sports Skills, 11 Research 
Quarterly ( ~ arch, 1937), 8:133-142. 
y R. H. Burpee and W. Stroll, 11M:easuring Reaction Time of Athletes," 
Research Quarterly, 7:1 (March, 1936), pp. 110-118. 
2.}L. R. Burley, 11A Study of Reaction Time of Physically Trained Men, 11 
Research Quarterly (March, 1937), 8:133-142 . 
~1. F. Keller, 11 The Relation of Quickness of Bodily Movement to Success 
in Athletics," Research Quarterly (li·.ay, 1942), 13:146-155. 
A person with relatively slovr total body reaction time has a better 
chance of attaining success in the more individual activities such as 
gymnastics, swimming, and wrestling than in those sports in which he 
is required to react to rapidly changing conditions and to the move-
ments of several teammates and opponents, such as is found in baseball, 
basketball, football, and the like. Men who are not quick enough to 
achieve proficiency and success in these highly competitive team games 
mi ght be guided into the more individual type of sport and possibly be-
Y 
come outstanding performers. Keller reports an average correlation 
of .54 between reaction-time scores and coaches' ratings on athletic 
ability. 
Using the patellar tendon reflex to determine racial difference y 
in response, Brown found that whites were slovter in response than 
negroes. 
21 Vlhile working with athletes and non-athletes in 1951, Cureton 
reported 11there is conclusive evidence that athletes in general have 
faster reaction time in the jump reaction time test (a full body move-
ment) than non-athletes • 11 He also found that track and field athletes 
averaged the fastest reaction time in a group of track men, swirnmers, 
divers, and gymnasts. 
1/L. F. Keller, op. cit. 
yR. L. Brown, 11Comparison of Patellar Tendon Reflex Times of ~iJbites 
and Negroes," Research Quarterly, 6:2 (May, 1935). 
2fT. K. Cureton, Jr., Pgysical Fitness of Champion Athletes, The 
University of Illinois Press, Urbana, 1951, p. 102. 
,. 
While studying the relationship of chronological age and reaction 
y' 
time, Goodenough concluded that the development of the reaction pro-
cess during childhood is shown not merely by improved sp~ed of reaction, 
but to an even more marked degree in the gaining of voluntary control 
over the motor act. The improvement in voluntary control is shovm in 
the gradual reduction of useless accessory movements preceding and ac-
companying the act of pressing the reaction key and in fewer signs of 
bodily tension as age advances. The developmental changes vdth age in 
variability are much more marked than the improvement in average speed. 
He a1so found marked improvement in reaction time with increase in age. 
In a study conducted in an attempt to determine whether a signifi-
cant difference in simple reaction time exists between age groups (14-17) y 
of male high school students, Atwell and Elbel found a slight dif-
ference exists between hand response time for each high school group 
with the tendency for more rapid response with increase in age. The 
differences between age groups were not statistically significant. There 
was a significant but low correlation between hand and body response for 
each group. 
After testing 87 football players at Stanford University for indi-
1/F. L. Goodenough, 11The Development of the Reactive Process from Early 
Childhood to I;1aturity, 11 Journal of Experimental Psychology, 18:1935, 
431-450. 
y~r . 0. Atwell and E. R. Elbel, 11Reaction Time of Male High School Stu-
dents in 14-17 Year Age Groups, 11 Research Quarterly , Vol. 19 (March, 1948). 
y' 
vidual and group reaction time in football charging, biles concluded: 
11Trainers and coaches clearly see the importance of prompt 
action of their men. In the past this has been thought of as a 
matter of training and practice, both of vrhich undoubtedly are 
very influential. "fe now see that there is a considerable native 
factor which it is better to work with than to blunder around. 
New instrumental aids will make it increasingly possible for the 
good coach to select his 'timber' that the resulting athlete 
will be competing in those games or events for which he has good 
natural and trained capacity. 11 
In his study he found the heavier the player the slower the re-
action. Of the 23 men dropped from the squad included the very slmvest 
men in reaction time, on the entire squad. After analyzing the results 
it was found that the backs had the fastest reaction time, followed in 
order by the ends, guards, and tackles, with the centers being last. 
In anticipating football signals the players tend to start the 
charge at the same moment when the ball starts in action; whereas in 
non-anticipatory signals they get away almost one-tenth of a second after 
the ball has moved . This fact gives their opponents a real advantage, 
and counts strongly against non-anticipatory signals in general, accord-
?} 
ing to Miles and Graves. 
21 
Conducting a iiaster's stuey at New York University, Fried..rl"an 
found that the students who were ranked lowest in the reaction time test 
1Jvr. R. Miles, "Individual and Group Reaction Time in Football Charging," 
Research Quarterly (October, 1931), 2:5-13. 
yw. R. liiles and B. C. Graves, 11Effect of Signal Variation in Football 
Charging, " Research Quarterl.y (October, 1931), 2:1-5. . 
2/E. D. Friedman, The Relationship of Reaction T~~e to General Athletic 
Ability, ·~ aster's Thesis, New York University, 1937. 
had the least amount of skill in their physj_cal education course. 
11 
Snygg concluded that fast reaction time does not necessarily 
indicate a good football player; that it is difficult to pick a good 
high school football player by using only the reaction time results; 
that a reaction time test shows the coach his fastest reaction men, 
thus making use of this knowledge. 
A recent stuqy on choice batting reaction time at Indiana Univer-
?J 
sity found that the mean choice starting reaction time vms approxi-
mately 0.29 seconds and the mean choice moven~nt reaction tlioo 0.34 )} 
seconds. A later article based on the same study made a comparison 
of the choice reaction time and _found that the simple reaction time re-
vealed that the latter is considerably shorter. In the earlier report 
the starting reaction tline was found to be 0.21 seconds and the movement 
reaction time 0.27 seconds. These results are in complete agreement 
with other comparative studies of simple and choice reaction tiwe. 
!:J 
Working with basketball players, Patrick concluded that quick 
reaction time to visual stimuli is a good indication of potential ability 
in basketball . Quick reaction of the player is of the utmost importance. 
1/R. Snygg, Relationship Between Motor Reaction Tline and Ability to 
Play Football, Master's Thesis, University of Omaha. 
?}A. T. Slater , Hammell, and R. L. Stumpner, "Choice Batting Reaction 
Time," Research Quarterly (October, 1951), Vol. 22. 
2./A. T. Slater, Harrunell, and R. L. Stumpner, "Batting Reaction Time," 
Research Quarterly (December , 1950), 21:353-356. 
lJJ J. Patrick, !!Quick Reaction Time M:eans Athletic Ability, 11 Athletic 
Journal (Septernber , 1949), 30:6g. 
The fast boy, large or small, is an asset to his team. He felt that 
the ability to see and react to a situation quickly has won many a con-
test where quick voluntary response is a means to a desired end. 
In a study to determine the relationship between reaction time, 
the span of visual apprehension, depth percept ion and selected items 
11 
of a basketball-skill test, Kershaw f ound that there are no signifi-
cant relationships between the items of the basketball-skills test used 
in this study and reaction time, span of visual apprehension, and depth 
perception. 
After studying 300 subjects composed of 100 athletes, 100 inter-
?:/ 
mediate athletes, and 100 non-athletes, Olsen found the athletic 
group significantly faster in simple reaction time than the intermediate 
group and the non-athletic group . He also found the athletic group sig-
nificantly faster in choice reaction time than the intermediate and non-
athletic groups, and also significantly faster in discriminatory reaction 
time than the intermediate or non-athletic group • 
.Analysis of reaction time experiments.- A comprehensive study of 
the reaction time experiments in athletics indicates that there are sig-
nificant differences between the athlete and the non-athlete. The re-
lationship between reaction tin~ and success in athletics is a point of 
controversy and is not defD1ite, although some studies inoicate a positive 
1/E. C. Kershaw, The Relationships Between Reaction Time, The Span of 
Visual Apprehension 2 Depth Perception 2 and Selected Items of a Basket-
ball Skills Test, !.aster 1 s Thesis, Boston University, 1951. 
g/E. Olsen, op. cit., p . 72. 
relationship between the two. The literature is devoid of ini'ormation 
predicting the psychological capacities necessary for success in coach-
ing football. Vlhether reaction time has any influence on success of a 
football coach has not been studied to date. 
CHAPTER. III 
METHOD OF PROCEDURE 
1. The Study Population 
Introduction.-- Forty-four football coaches, who had served either 
as a head coach of a high school football team for a period of five 
years or more; or who had served as a head coach of a college football 
team were measured for reaction time, depth perception, span of appre-
Y 
hension, and peripheral vision. Raw scores from Olsen 1s study were 
used, measuring reaction time, depth percept ion, and s pan of apprehen-
sion for 100 Boston University athletes. Sixty-two Boston University 
Varsity athletes vTere tested by the w·riter for peripheral vision. RavT y 
scores from Olsen's study were also used, measuring reaction time , 
depth perception, and span of apprehension for 100 non-athletes. Raw 
21 
scores from McClure's study were used, measuring peripheral vision 
of 99 students at Purdue University. 
All of the coaches and students who participated in t he study did 
so voluntarily. 
The crit eria groups.-- The purpose of the study, as stated , was to 
1/E. Olsen, op. cit., pp. 102-106. 
g/Ibid., pp . 102-106. 
2./J. A. ticClure, op. cit., p. 76. 
deter.mine it football coaches who had completed five years or~re as 
a bead coach ot a high school team, or had served as a head coach ot a 
college football team, ditfei-ed in certain psychological capacities from 
individuals wbo had not served as a t'ootball coach. 'l'h~ writer was also 
attempting to determine it differences eXisted between football coaches, 
varsity athletes, and non-athletes. 
To inTestigate clit't'erences~f test behavior, it became necessar,y 
to classif'y the three groups to be compared. The three groups needed 
to be defined before any subjects could be selected. 
The coaches• group.-- A successful coach could be defined in lii8.D;J' 
lf81"S, but tor the purpose of this study the wr1 ter has arbi trar!.q con-
sidered a coach success:tul it he has completed five or more years as a 
head coach of a high school football team or has served as a head coach 
of a college ·football team. 
The wr1 ter used 44 football coaches, wbo qualified by the above 
definition, in the coaches' group. 
-' 
The athletic groUR·-- A successful athlete is defined by the writer 
as an athlete wbo had been awarded a letter in an intercollegiate varsity 
major sport. An individual receiVing such an award at· Boston Uni verst ty, 
or at one of the neighboring large colleges, could be considered a sue-
cess~ college athlete. 
i/ 
The wri:ter used raw scores (100) :tram Olsen' s study who qualified 
by the above definitions, plus testing 62 Boston University v~rsity 
!/1• Olsen, op. cit., PP• 102-lo6. 
"' L - ·, 
lettermen himself in peripheral vision in the athletic group. 
The non-a·t.hletic group.- For the purpose of this study, a non-
athlete was defined as any student who had never participated formally 
or informally in athletics of any kind, except the required physical 
education classes in high school or college. The above definition ap-
plied to the areas of reaction tine, depth perception, and span of ap-
prehension. For peripheral vision the group was taken from a regular 
psychology class at Purdue University and probably could be classified 
as a normal gr oup. But for this study it will be classified with the 
non- athletic group. 
One hundred raw. scores were obtained from Olsen's study in re-
action time, depth perception, and spru1 of apprehension in this group. 
?} 
Ninety-nine raw scores were obtai..."'led from McClure 1 s study in periph-
eral vision in this group. 
Securing the study population.- 'fhe 44 coaches included in this 
study were contacted by the writer through different media. An initial 
2/ 
letter was sent to all high school coaches in the state of Massachu-
setts on January 21, 1952, inviting their cooperation in taking the 
w 
tests at the Boston University testing laboratory. A follovv-up to · 
this letter was sent on June 5, 1952. The writer also explained to the 
1/E. Olsen, op. cit., pp. 102-106. 
?}J. A. M:cClure, op. cit., p. 76. 
')}Appendix C 
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New England football coaches the above research at the spring coaches' 
clinic held at Tufts Cage, :W~edford, Massachusetts, April, 1952, inviting 
their cooperation. 
College coaches were L'1vited to participate in the research by 
11 
means of a letter sent to them during the summer months, 1952. A y 
follow-up letter to the college football coaches was sent September, 
21 
1952. On September 1.5, 1952 the ·writ.er made reservations at the 
Mayflower Hotel, Washington, D. C., to set up a testing laboratory for 
the convenience of the college football coaches attending the National 
Football Coaches Convention in Vlashington, January 7, 8, 9, 10, 11, 1953. 
w 
Letters were sent to all coaches in advru1ce of the convention time; 
reminders were placed in their hotel mail box the first day of the con-
2/ 
vention. Announcements were made at two general meetings asking 
those who had agreed to cooperate in the study to do so at their earliest 
convenience. Some difficulty was met in securing a large test popula-
tion to take the psychological capacity tests • The testing of this 
number of coaches extended over a period of 14 months from December, 1951 
to Iiiarch, 1953. It. was discovered that very few high school coaches have 
· JJ Appendix C 
?:/Appendix C 
2./ Appendix C 
!:J Appendix C 
2) Appendix C 
continued as a head coach of football for a period of five years or 
more. 
2. Reaction Time 
Reaction time apparatus.-- The instrument used for measuring re-
1/ 
action time was the Stoelting Visual Reaction Timer. Plate No. 1 
shows the instrument in operation. It consists of a control box and a 
reaction keyboard and starting board. 
Plate 1. The Stoelting Reaction Timer Being Used 
to Measure Reaction Time 
The control box measuring B by B by 10 inches has on its face a 
3i-inch diameter timing clock calibrated to read to 0.01 seconds; a con-
trol switch to turn the instrument on or o:t:t; a selective key 8\rl.tch w:i.th 
three positions, 1, 2, and 3; a visual stimuli switch with three positions, 
!/c. H. Stoelting Company, 424 North Homan Avenue , Chicago 24, Illinois. 
amber, red, and green; a master key lever which starts the timer in 
operation; and a push lever switch used to return the hands on the 
timing clock to zero. Two outlets are connected to the box, one lead-
L~ to the reaction ke,yboard. 
The reaction time ke,yboard consists of three parts: (1) light stim-
ulus; (2) telegraph keyboard; and (3) starting board. These are all 
mounted on a base board 16~ by 25 inches. The light stimulus consists 
of a cylindrical tube 2~ inches in diameter and 4 inches in length con-
taining three G.E. 31 6.2V .3A colored bulbs, (amber, red, green) with 
a frosted front piece of glass inset li inches. A plug is attached to 
the light stimulus connecting with the visual stimulus of the reaction 
timer. The tube and plug are secured to a small base 6 by 11 inches. 
The telegraph keyboard consists of three telegraph keys, 1, 2, 3. Key 
number 1 controls the amber stimulus, key number 2 the red stimulus, and 
key number 3 the green stimulus. A plug is attached to the board con-
nected by the telegraph keys and goes to the reaction timer controlling 
the timing clock. The telegraph keys and plug are mounted on a board 
13 by 6 inches. The starting board consists of two pieces of wood, one 
placed on top of the other. The lower board measures 7t by 13 inches, 
and the upper board measures 13 by 4 inches. On the upper board is 
placed a starting line seven eighths of an inch from the edge of the 
board. At the center of the starting line is a 3/4-inch starting area 
where the middle finger is placed prior to the reception of each visual 
stimulus. The distance from the center point to the amber stimuli key 
. ~· 8 " II~IVDI"o: 
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is 3-1/8 inches, to the red stimuli key 1-1/8 inches and to the green 
stimuli key 3-1/8 inches. The two starting boards are securely attached 
to the base board. 
A ply board shield 18 inches in height, placed between the control 
box and the tester, shields the subject's view of the control cabinet 
and tester's hands. 
The room is lighted by two bulbs, one a 60 watt 120 volt frosted 
bulb placed to the rear and over the head of the seated subject, the 
purpose being to eliminate the possibility of seeing any colored re-
flections in the cylindrical tube that m~ aid or confuse the subject; 
the other a 60 watt 120 volt frosted bulb with a shade, placed above 
and to the rear of the tester. 
Reasons for selection of the instrument.--
1. The intensity of the light stimulus can be carefully controlled. 
2. The time that elapses after the presentation of the stimuli and 
the reaction of the subject can be accurately measured.. 
3. Using choice reaction time with two and three stimuli presented 
eliminates the possibility of the subject "jumping the gun". 
4. The test can be given in less than ten minutes. 
5. The test is not uncomfortable or fatiguing to take. 
6 .. The procedure and purpose are readily understood by the subject. 
7. The instrument is readily portable. 
Reaction test procedure and directions.-- The subject was seated 
on a chair at the light stimulus and keyboard table assuming a starting 
position, which was as follows: 
1. Placing his right or left hand on the starting board with his 
arm resting on the table. 
2. Middle finger resting comfortably in a position marked "start" 
with the heel of the hand resting on the starting board. 
3. ~es focused at the opening of the ~lindrical tube awaiting 
the presentation of the visual stimuli. 
Choice reaction time.-- Two stimuli (amber, green). 
1. On the presentation of the amber stimulus the subject was di-
rected to move his hand diagonally to the left and depress key 
nwnber 1, 3-1/811 awa:y, upon making contact with the key the clock 
stopped recording the time which elapsed from the presentation 
of the light stimulus until the subject reacted by depressing the 
key. On presentation of the green stimuli the subject moved his 
hand diagonally to the right and depressed key number 3. 
2. After the completion of each reaction the subject returned his 
hand to the starting position await ing the presentation of the 
next stimuli. 
3. The subject was given six practice trials, (unrecorded). 
4. Eleven reaction time presentations were given .to the subject 
!I . 
with the fore period and color stimulus as follows: 
i/R. s. Woodworth, op. cit., p. 314. 
Table 1. The Color of the Stimulus and the Length of the Foreperiod 
for the Eleven Trials of the Choice Reaction Time Test 
Trials Foreperiod Cal.or Stimulus. 
(1) (2) (3} 
a. • • • • • • • • • • • •. •. • • • • • 3 seconds amber 
b ••••••••••••••••••••• 4 • amber 
c ••••••••••••••••••••• 3 green 
d ••••••••••••••••••••• 4 amber 
e ••••••••••••••••••••• 4 green 
:r ••••••••••••••••••••• 4 green 
g ••••••••••••••••••••• 3 amber 
h ••••••••••••••••••••• 2 I green 
i ••••••••••••••••••••• 2 II green 
. J····················· 2 II amber k ••••••••••••••••••••• 4 II green 
5. The subject was given a ready signal by verbal command, "ready". 
6. Following the "ready" signal a foreperiod from 2 to 4 seconds 
was allowed before the presentation of the color stimulus. The 
foreperiod varied as described in statement number 4 above. 
Discriminatory reaction time.- Three stimuli (amber, red, and 
green). 
1. Directions for the presentation of three stimuli: the subject 
was given additional instructions pertaining to the presentation 
of a third stimuli. The third stimuli was a flashing red light; 
the subject was instructed to strike the center key; by strild.ng 
the center key a record of the elapsed time was recorded. 
2. The starting position was the same as the choice reaction time 
with two stimuli. 
3. No practice trials were given. 
'-
4. Eleven reaction time presentations were given to the subject 
with the foreperiod and color stimulus as follQWs: 
Table 2. The Color of the Stimulus and the Length of the Foreperied 
for the Eleven Trials of the Discriminatory Reaction Time 
Test 
Trials Foreperiod Color Stimulus 
(l) (2) T'31 
a. • • • • • • • • • • • • • • •. • • • 4 seconds red 
b •••••••••••••••••••• 4 II green 
c •••••••••••••••••••• 4 II amber 
d •••••••••••••••••••• 2 II green 
e •••••••••••••••••••• 4 II amber 
£ •••••••••••••••••••• 3 II amber 
g •••••••••••••••••••• 4 II red 
h •••••••••••••••••••• 2 II amber 
1 •••••••••••••••••••• 2 
" 
green 
J···················· 2 II red k •••••••••••••••••••• 3 II green 
Scoring technique.-- Appendix A shows a typical record sheet. The 
series of eleven trials is given and the response of the subject re-
corded under each stimulus trial. Of the eleven trials given for choice 
reaction time with two stimuli .presented, five involved. an exposure of 
amber with the subject moving his hand to the left, and six involved an 
exposure of green with the subject moving his hand to the right. Of the 
eleven trials given for choice reaction time with three stimuli presented, 
four involved an exposure of amber with the subject moVing his hand to 
the left, four involved an exposure of green; }'lith the ,, subject moving his 
hand to the right, and three involved an exposure of red with the sub-
ject moving his hand straight allead •. , 
If the subject guessed and hit an incorrect key, failing to break 
the circuit of the reaction timer and the clock continued, he was ar-
bitrarily given a score of • 900 for that reaction. The score did not 
directly affect his final score, as a median score was used for the 
average ef the eleven presentations. 
3. Depth Perception 
Depth perception apparatus.-- The instrument selected for measuring 
depth perception was the Howard~Dolman Depth Perception Apparatus. 
Plate Number 2 shows the instrument in use. 
Plate 2. A Close-up View of the Howard-Dolman 
Depth Perception Instrument 
Plate 3. The Howard-Dolman Depth Perception 
Instrument in Operation 
The apparatus consists of a box 24 inches long and 11-3/4 inches 
wide 1 open at the sides and top. The end of the box nearest the exam-
inee1 (36 inches in height), has an opening 7i by 3 inches (5-5/8 inches 
from the bottom) through which can be viewed two black vertical rods 
64 nun apart laterally 1 against a white background (12l inches in height). 
One of these rods is mounted stationary at the center of the floor of 
the box1 while the other can be moved forward and back in a groove by 
means of cords held in the examinee's hands. A small nun scale on the 
floor of the box is marked off to measure the herizontal distance be-
tween the rods. The center point of the scale is 0 ranging to f 200 rom 
(beyond 0 point), and - 200 nun (in front of 0 peint). There are two 
bulbs placed directly over the scale, one a 75 watt 120 volt frosted, 
is placed directly above the anterier opening behind the front wall; 
the second, a 75 watt 120 Verd-A-Ray bulb is placed directly above the 
0 point on the scale. 
The examinee was seated facing the depth perception apparatus at 
exactly 20 feet distance with his back and head against the rest board. 
The room during the test was in darkness with the exceptien of the above 
two lights being lighted. 
Reasen fer selectien ef the instrument.--
1. It is recognized as the best test available today te measure 
depth perceptien and is being used by our armed forces in the 
selection of pilots. 
2. The test can be given in less than ten minutes. 
3. The test is not uncomfortable or fatiguing to the subject. 
4. The procedure and purpose are readily understoed by the subject. 
5. The instrument is readily portable. 
Test procedure and directions.-- The subject was seated on a chair 
facing the depth perception apparatus exactly 20 feet distance with his 
back and head against a rest board. 
1. The subject was told to leave on his glasses it he wears them 
all the time. 
2. The subject was told that the instrument is a depth perception 
instrument for measuring one's ability to judge the distance 
of objects in space. 
3. The cords of the apparatus were placed in the subject's hands, 
and he was then told to .move the .movable rod until it was along-
side the fixed rod. 
4. The subject v1as allowed to hit on.ly one end of the apparatus, 
the starting end. 
5. The subject was told t11 drop strings gently when he thought the 
rods were lined up. 
6. To start the test the .movable rod was placed at f 180. 
7. Record tr~al score. 
8. Repeat for ten trials using the following pattern: 
Table 3. The Position of the Movable Rod at the 
Beginning of the Ten Trials of the pepth 
Percepti~n Test 
Trial 
(1) 
a ••••••.•.•.•....•••• 
b •••••••••••••••••••• 
c ••••••.•.......••.•• 
d •••••••••••••••••••• 
e •••••••• ~ ••••••••••• 
f •••••••••••••••••••• 
g ••••••••••••••••••• ~ 
h •••••••••••••••••••• 
1 ••••••••••••••.•••.• 
j ••••..••.••••••....• 
Rod Position 
(2) 
t 180 
- 180 
,£180 
,£180 
-180 
,£180 
-180 
- 180 t HID 
- 180 
9. Each time the movable rod was set 1 the examiner stood in front 
of the anterior windcw s~ that the rods were hidden frem the 
subject's view. 
Scoring technique.-- Appendix A. shows a typical record sheet. 
The series of ten trials is given and the response of the subject recorded 
under each trial. Of the ten trials given, five involve a t 180 exposure 
and five involve a - 180 exposure. The results ef all trials are then 
scered and the mean depth perceptien recorded. 
4. Span of Apprehension 
The tachistoscope.- The instrument used in the span ot apprehension 
11 
test is the tachistoscope suggested b,y Eames. 
i/T. H. Eames, op. cit., p. 182. 
Plate 4. The Span of Apprehension Test Being 
Administered 
The equipment used for testing an individual's span of apprehension 
includes a tachistoscope with lantern slides and a projector screen. 
· The tachistoscope was constructed by means of using a Spencer Delinea-
scope Model MC, 115 volts 60CYC Mex. lanp wattage 300 with a Betax No. 4 
Wollensack shutter. The shutter vms attached to the 5-inch objective 
of the delineascope by means of an intermediary alumint.tnl sleeve with 
an inner diameter of 1-7/8 inches and outer diameter of 2~ inches. A 
slide carriage for 2 by 2 inch slides was used on the tachistoscope. 
The shutter, which could be adjusted for various exposure speeds, was 
set for a 0.2-second exposure for this research. 
The span of apprehension test.-- The test comprised fifty 2 by 2 
inch glass slides. The method used in making the fifty slides was as 
follows: Five seta of ten, 5 by 5 inch white cards with haphazardly 
arranged k-inch gummed signal dots, with the number of dots ranging 
-
from 4 to 13 in each set, were .made. The cards were then shUffled and 
nwnbered 1 to 50. The 5 by 5 inch cards were then photographed on 
negative film, (at which time they were reduced to a 2 by 2 inch size). 
Each positive picture was mounted within a 2 by 2 inch glass slide. 
The slides were numbered 1 to 50 in photographic order with a white 
numeral placed in the upper right hand corner on the black binding. 
At the completion of numbering the first 50 slides, they were turned 
90 degrees to the right and then numbered 51 through 100. Starting 
with the last slide and working in reverse order, slide number 50 auto-
matically became slide number 51 and number 1 thus ended as number 100. 
The slides were then grouped in two piles, each pile containing 25 
slides, group 1 having slides 1 to 25, and group 2 having slides 26 to 
50. The slides were then turned another 90 degrees. Beginning with 
pile number 2 (slides 26 to 50) and following with pile number 1 (slides 
1 to 25), the slides were numbered 101 through 150. The slides once 
again were turned 90 degrees to the right and, beginning with the last 
slide nwnber 150, the slides were nwnbered 151 through 200. The above 
procedure made it possible to have 200 different presentati~ns while 
using only 50 lantern slides. 
A glass beaded screen 48 by 48 inches was placed on a wall with 
the bottom of the screen measuring 35 inches from the floor. 
The distance from the screen to the front of the tachistoscope, 
which was placed on a table, was twelve feet. From this position upon 
the presentation of the dots on the screen the dots appeared at a size 
• 
of 2 inches in diameter. 
Chairs (1 to 4) used by the subjects were placed so that when the 
subject was in a sitting position his forehead was 20 feet from the 
screen. 
The testing room measured 21 by 16 feet and was darkened by the 
use of drawn venetian blinds covered with heavy black drapes. During 
the administration of the tests, the room was lighted by a shaded 75 
watt non-glare bulb placed on a wall 8 feet from the floor and 21 feet 
from the screen. 
Reasons for selection of the instrument.--
1. B.y use of the presentation of black dots on a white background, · 
the afterimage is controlled. 
2. The intensity of the light and the exposure of the presentati on 
of the dots can be carefully controlled. 
3. The procedure and purpose are readily understood by the subject. 
4. The instrument is readily portable. 
!I 5. The instrument meets the essentials of a good tachistoscope. 
Test procedure and directions.--
1. The subject(s):,was seated on a chair(s) 20 feet from the screen. 
2. A score sheet, with blank spaces numbered 1 to 200, was given 
to each subject. 
3. ·The subject was asked, if he orciinarily wears glasses, to leave 
1/G M. Whipple, Manual of Mental and P.hysical Tests, Worwick and York, 
Baltimore, 1924, p. 264. 
them on. 
4. The subject was told that the instrument is a tachistoscope, 
used for measuring span of apprehension. Span of apprehension 
in this study is referred to as the number of dots that you can 
see and report. 
5. The subject was informed that dots would be presented on the 
screen with an exposure of one fifth of a second. 
6. The dots were to follow 2 seconds (foreperiod) after the verbal 
signal "ready". At the "ready" signal the subject was to con-
centrate upon this .fixation point (pointed to by the operator 
on the screen). 
7. After the exposure, the subject was told to write the number 
of dots that he saw on the screen in the appropriate blank and 
the score sheet. 
8. During the administration, the subject was told to make sure 
that he recorded the answers in the correct spaces, and for all 
missed presentations to draw a dash in the space. 
9. The subject was told to give his best throughout the test. A 
rest period of 2 minutes was given at the completion of each 50 
presentations. The subject was told at this time to fold back 
his paper so that the past scores that he had recorded were not 
visible. 
10. A practice slide was then presented to the subject (not recorded). 
-11. A final review of the directions was then given to the subject-
remember the 11ready signal" followed by a 2-second foreperiod, 
then the presentation of the slide, with a time period of 6 to 
8 seconds between presentations. 
12. Ready slide number 1. 
Scoring technique.- Appendix A shows a typical record sheet. The 
series of 200 presentations are given and the response of the subject 
recorded beside the riumber for each presentation. The final score is 
then computed in the following manner; 
1 . On a score card in the first column the number of presentations 
beginning with 4 and ending with 1.3 were listed. 
2. In the second column the number of slides correct in each 
category were listed. 
,3. The items in column 1 were multiplied by the items in column 2. 
4. Column .3 scores were added for the total score. 
5. The above .method gives a teat score used to compare the groups 
tested and as a score in obtaining the level of significance. 
Table 4. Technique Used for Scor ing in Span of Apprehension 
Test 
No. of Dots 
Dots Correct Score 
(1) (2) ill 
4 20 80 
5 20 100 
6 18 108 
7 16 ll2 
8 12 96 
9 9 81 
10 7 70 
ll 5 55 
12 2 24 
1.3 1 _J1 
7.39 
The writer is using the same scoring technique as has been used by y y JJ 
Olsen~ Yntipple~ and Tinker for span of apprehension tests. The 
technique is to assign credit for the correct responses as the span 
score. To simplify the statistical treatment of scores~ the writer has 
divided each individual score by ten. The resulting number was rounded 
off to the nearest whole number and used as the span of apprehension 
score. 
4. Peripheral Vision 
The perimeter.-- The instrument used in the peripheral vision test 
!if 
is the McClure Perimeter. 
Plate 5. The Peripheral Vision Instrument Being 
Operated by the Writer 
i/E. Olsen# op. cit., p. 52. 
?/G. M. Whipple, op. cit., pp. 249-262. 
JIM. A. Tinker# "Visual Apprehension and Perception in Reading#" 
Psychological Bulletin (April# 1929) 1 22:223-240. 
IJI J. A. McClure, The Development and Standardization of a New Type Test 
of Peripheral Vision# Doctoral Dissertation, Purdue University, 1946. 
The instrument consists of a base, two swinging arms mounting 
lamps that contain the test objects, a stationar,y arm in the center 
mounting, the fixation target and its lamp, protractors for measuring 
the angle of each swinging arm, enclosures 1 head rest 1 and the necessar,y 
wiring. The light control, a,n independent unit, consists of a double 
throw switch that turns the aide test object lamps on in various com-
binations with ·the center lamp and an electronic~ operated flash 
timing switch. The model operates only in the horizontal or temporal 
plane. 
All three lamps are lighted with 7 watt 110 volt candelabra bulbs. 
In the side or test object lamps the light is filtered and diffused 
through a dark filter and opal glass. On each side of the opal glass 
is a black opaque paper diaphragm with centr~ located 3/16-inch 
diameter hole. These apertures on the opal glass serve as the test ob-
ject when the light is turned on behind them. The opal glass is 17~ 
inches from the eye. The test object size, given as a visual angle, is 
37 minutes. This J.j,ght source of low intensity is directed toward the 
eyes through l-inch diameter tubes that are lined with lampblack to re-
duce reflection. 
The center lamp has a ~-inch diameter aperture. A disc is located 
transversely in the tube in front of the center lamp mounts eight targets. 
These fixation targets are opaque ~inch numerals on tracing paper held 
between ground glass covers. The disc is notched on its periphery so 
that the targets index accurately when the disc is rotated by hand. A 
small beam from a light under the center target illuminates the front 
of the center target aperture so that the subject can determine where 
to direct his attention between flashes of the light stimulus. The 
headrest is part of the center metal enclosure. The enclosure is shaped 
so that when the subject 1 s face is pressed slightl.T into the headrest, 
outside light is excluded, and the subject's eyes are positioned cen-
tra.l.ly in relation to each side lamp. The swinging arms are moved by 
levers on the protractors. The levers and protractors are located at 
the examiner • s position in front of the instrument. The circuit is 
wired so that the center lamp always lights. The test object lamps can 
be turned on with the center lamp in combinations of right-center, left-
center, both-center, or neither-center. The electronic nash t.iJner con-
sists of a transformer, resistors, capacitors, and electronic tube and 
relay. The timer was set for a flash duration of one tenth of a second. 
Reasons for selection of the instrument.--
1. Both eyes are tested simultaneous:cy, but the right eye cannot 
see the left field nor the left eye see the right field. 
2. The subject must focus his attention on the center fixati~n 
target to read the number fiashed. 
3. The experimenter can determine whether the subject actually 
sees the test object or is guessing. 
4. The test can be given in less than ten minutes in its present 
form. 
5. The test is not uncomfortable or fatiguing to the subject. 
6. The intensity and duration of light stimulus can be careful.:cy 
controlled. 
7. The procedure and purpose are readily understood by the subject. 
8. The field of Vision is enclosed to reduce the effects ot sur-
rounding illumination. 
9. The instrwnent is readily portable. 
Test procedure and directions.-- The subject was seated on a chair 
that was adjusted to the correct height with the subject •s eyes level 
with the headrest of the instrument. 
1. The subject was asked to remove his glasses if he wore them. 
2. The subject was told that the instrument is a perimeter for 
measuring how far to each side he can distinguish a dim flash-
ing light while looking straight ahead. 
3. He was asked to press his face into the headrest so that his 
eyes were comfortably centered and so that no light entered 
around his face. 
4. The swinging arms were positioned at 45 degrees from straight 
ahead. 
5. All lamps were turned on, after which the subject was asked 
what number he read in the center target. 
6. He was then asked if he saw a small dim light on each side. 
7. Each side lamp was moved slightly while the subject was asked 
which one was moving. The examiner did not proceed until he 
was certain that the subject recognized positively these side 
test objects. 
c 
When testing those individuals with extrem.elzy" narrow fields, the 
arms were moved in closer than 45 degrees. The purpose of the lighted 
aperture was explained brieflzy" and demonstrated with a flash of light. 
The lamps were turned into the flash circuit. Vlith each lamp set on 
45 degrees, the combinations were explained while flashing center-right, 
center-left, center-both, and center-neither lamps. The subject was 
asked if he followed the combinations correctly. If necessary, the 
examiner again demonstrated and explained until this part was thoroughly 
understood. The subject was told to respond by telling what number he 
read in the center target and Which of the side lamps, if any, flashed. 
The selector switch was set to flash both side lamps. The examiner 
said, 11ready," just before he flashed the lights. If the response was 
correct, the lamps were moved to 65 degrees and flashed again. This 
large initial increase in the angle worked well with the average subject 
in speeding up the testing procedure. During the practice trials both 
side lamps were flashed except when there was indecision on the part of 
the subject. In such cases, the increments were smaller and more varia-
tions in the lamp combinations were given. If the response was correct 
on the 65 degree setting, the side lamps were moved to 75 degrees, and 
then to 85 degrees. FrOlll there on the increment was by five-degree in-
tervals. Both arms were always set at the same angle from straight 
ahead. When a setting was reached where the subject started to give 
incorrect responses for either eye, or reported. that he failed to see 
the test objects, three or foUr extra trials were given to be sure that 
• 
the subject's threshold, on one or both of his e.yes, had been passed. 
The arms were then brought forward five degrees to a smaller angle and 
four or five check trials were given. vVhen the subject responded cor-
rectly on these practice trials, the test trials were begun. 
Scoring technique.- Appendix A shows a typical record sheet. The 
series of ten trials is given and the response of the subject recorded 
under each stimulus trial. Of the ten trials given, eight involve an 
exposure of the stimulus on the left. Thus, of the stimuli indicated 
across the top of the table, stimuli 1, 2, 3, 4, 6, ?, 9, and 10 can be 
used in scoring the right eye (stimuli 5 and 8 having o~ left side 
exposures), whereas stimuli 1, 2, 3, 5, 7, 8, and 10 can be used in 
scoring the left eye (stimuli 4 and 9 having only right side exposures). 
Although the responses to the fixation target numbers were not re-
corded, consistent errors in calling the numbers were noted and the sub-
ject was encouraged to watch the target more carefully. If the subject 
could gi~e correctly seven out of the eight responses for each eye, the 
angle was increased five degrees and the same series of trials was given. 
If he could not give seven out of eight responses correctly for each e.ye, 
the angle was diminished until a point was reached where seven out of 
the eight responses were given correctly for each eye. The angle was 
then increased in steps of five degrees, and the same series of ten trials 
was repeated until a point was reached where the subject stated he could 
not see the lights on either side or was consistently making errors, so 
that the examiner was convinced the subject was guessing. All of the 
responses were recorded in the test trials • 
,. ' (' 
CHAPTER IV 
PRESENTATIOl~ AND ANALYSIS OF DATA 
Introduction.-- The purpose of the stuqy was to determine whether y 
differences existed between the three stuqy groups in reaction time, 
depth perception, span of apprehension, and peripheral vision. The 
writer began with these null-nypotheses: 
1. There are no significant differences between football coaches, 
athletes, and non-athletes in reaction time. 
2·. There are no significant differences. between football coaches, 
athletes, and non-athletes in depth perception. 
3. There are no significant differences between football coaches, 
athletes, and ·non-athletes in span of ·apprehension. 
4. There are no significant differences between football coaches, 
athletes, and non-athletes in peripheral vision. 
In addition, the writer investigated the relationship between per-
centage scores of football games won by coaches, and reaction time, 
depth perception, span of apprehension, and peripheral vision. The in-
vestigation was begun with these null-hypotheses: 
1. There is no relationship between reaction time and percentage 
scores of football games won by coaches. 
ystuqy groups refer to the three groups studied, namely: (1) football 
coaches; (2) the athletic group; and (3) the non-athletic group. 
2. There is no relationship between depth perception and percentage 
scores of football games won by coaches. 
3. There is no relationship between span of apprehension and per-
centage scores of football games won by coaches. 
4. There is no relationship between peripheral vision and per-
centage scores of football games won b,y coaches. 
1. Differences Between the Study Groups 
Statistical techniques.-- The procedures followed in this study 
produced seven psychological capacity tests, two in reaction time, one 
in depth perception, one in span of apprehension, and three in periph-
eral vision. With the completion of the administration of these tests, 
there were available data for 44 football coaches tested in all four 
!I 
areas. Raw scores (100) were taken from Olsen's stuqy in reaction 
time, depth perception, and span of apprehension tests for the athletic 
and non-athletic groups. Sixty-two varsity college athletes were tested 
in peripheral vision by the writer, and ninety-nine raw scores taken y 
from McClure's study in peripheral vision for the non-athletic group. 
These data are presented in raw score form in Appendix E. 
The analysis of variance, the F-ratio test, and the t-ratio test 
were the principal statistical tools used to determine whether differ-
ences existed in the psychological capacity tests between the three study 
groups. In addition, a correlational technique, the Pearson product-
moment correlation {r), was used to determine the relationship of the 
1/E. A. Olsen, op. cit., pp. 102-106. 
~J. A. McClure, op. cit., p. 76. 
ps.ychological capacity tests and percentage scores of football games 
won by the successful coaches. 
The ana!Ysis of variance.-- The writer's problem was to determine 
whether these sets of data, the three study groups, were sufficiently 
homogeneous to be regarded as belonging to the same population. The 
analysis of variance was used to determine if significant differences 
!I 
existed between the sets of measure.aents. Guilford says: "Fisher's 
test of significance in connection with his analysis of variance is 
designed precisely to tell us whether sets of data are sufficiently dif-
ferent from one another for us to reject the hypotheses that they arose 
by random sampling from the same populat ion." 
The calculations of the analysis of variance were obtained by fol-
Y 
lowing the procedure recommended by Guilford. With these calculations 
completed, the writer had the values needed for finding the between 
variance and the within variance. 
The between variance w~ derived by using the formula (10.2) 
. n~d2 
Between variance = . k-l 
The within variance was derived by the formula (10.3) 
\'lithin variance = S:. x.2s k(n-1) 
!J 
J/ 
y J. P. Guilford, Fundamental Statistics in Psycholog:r and Education., 
McGraw-Hill Book Company, New York, 1950, p. 236. 
Y,Ibid., p. 240. 
l/Ibid., p. 239. 
W,Ibid., p. 239. 
Tables 51 6, 7, 8, 9, 10, and 11 show the estimates of variance 
for the seven psychological capacity tests. 
The significance of the F-ratios was determined by reference to 
y' 
Snecdor's table. The F-ratios and their level of significance are 
also given in Tables 5, 6, 7, 81 9, 10, and 11. 
Table 5. The Total Variance in the Choice Reaction Time Data Subdivided 
into Two Components 
Degree of Level of 
Components Freedom Sum of Squares Variance 'F' Signifi-
cance 
_(1) (2) (3) (4) (5) (6) 
Between Sets•• 2 2041435.36 102,217.68 
Within Sets ••• 241 769,932.24 3,194.74 32.00 .01 
-
Total •••• 243 
Table 6. The Total Variance in the Discriminatory Reaction Time Data 
Subdivided into Two Components 
Degree of Level of 
Components Freedom Sum of Squares Variance 'F' Signifi~ 
cance 
{1) (2) (3) (4) (5) (6) 
Between Sets •• 2 284,972.48 142,486.24 
Within Sets ••• 241 954,556.54 3,960.82 35.97 .01 
-Total •••• 243 
i/J. P. Guilford, op. ci t., Table F, Appendix B. 
7~ 
Table 7. The Total Variance in the Depth Perception Data Subdivided 
into Two Components 
Degree of Level of 
Components Freedom Sum of Squares Variance 'F' Signifi-
cance 
(1) (2) (3} {4) (51 T6J 
Between Sets •• 2 7,176.72 3,588.36 
Within Sets ••• 241 72,097.54 2,991.60 ll.99 .01 
-Total •••• ·243 
Table 8. The Total Variance in the Span of Apprehension Data Subdivided 
into Two Components 
Degree of Level of 
Components Freedom Sum ef Squares Variance 'F' Signifi-
cane a 
(1) (2) (3) (4} (5) (6) 
Between Sets •• 2 7,035.96 3,517.98 
Within Sets ••• 241 73,607.72 305.43 11.52 .01 
-Total •••• 243 
Table 9. The Total Variance in the Peripheral Vision (left eye) Data 
Subdivided into Two Components 
Degree of Level of 
Components Freedom Sum of Squares Variance 'F' Signifi-
cance 
(1) (2) (3) (4) (5) T61 
Between Sets •• 2 659 329.00 
Within Sets ••• 202 7,352.27 36.40 .91 
-
-
Total •••• 204 
t ,.... 
Table 10. The Total Variance in the Peripheral Vision (right eye ) Data 
Subdivided into Two Components 
Degree of Level of 
Components Freedom Swn of Squares Variance 'F' Signifi-
cance 
(1) (2) (3) (4) (51 ID 
Between Sets •• 2 61.40 .30.70 
Within Sets ••• 202 8,45.3.13 41.85 .73 -
-
Total •••• 204 
Table ll. The Total Variance in the Peripheral Vision (Included Angle) 
Data Subdivided into Two Components 
Degree of Level of 
Components Freedom Sum of Squares Variance 'F' Signifi-
cance 
(1) (2) . (3} (4) (5) T61 
Between Sets •• 2 594.88 297.44 
Within Sets ••• 202 20,53.3.53 101.65 2.93 
-
-
Total •• •• 204 
The implications of the F-ratios. ~ An inspe.c~ion of the F-ratios 
and their levels of significance, presented in ~ables 5, 6, ?, ~ and 8 
reveals that the F-ratios are large enough to be significant at greater 
than the .01 level of confidence and so is regarded as ver,y significant; 
i.e., the odds are more than 1 to 99 that F 1s as large coUld have oc-
curred in a homogeneous population. The F-ratio for the choice reaction 
time data was 32.00. The F-ratio for discriminatory reaction t ime dat a 
was 35.97. The F-ratio f or the dept h perception data was ll.99. The 
F-ratio of the span of apprehension da.ta was ll.52. . There were no sig.-
nificant differences between the peripheral vision scores (Tables 9, 10, 
11). 
Determination of t-ratios.-- Following the analysis of variance, 
which provided an overall estimate of the significance of the differ-
ences, separate tests of the difference between pairs of groups were 
made using t-ratio. The t-ratios were determined by the formula (9.30). 
t = 
~ -. M2 
tJ"dM 
(A t-ratio for a difference between means) 
The levels of significance were determined from Fisher's t-ratio y 
table. 
Table 12. The Means, Standard Deviation and Standard Error of the Means 
on the Psychological Capacity Tests for the Football Coaches 
Group 
Standard Standard Error 
Variable Mean Deviation of Mean 
(1) (2) (3) (4) 
Choice Reaction Time •••••••• 485.27 50.00 7.24 
Discr~ninator,y Reaction 
Ti.me • • • • • • • • • • •. • • • • • • • • • • :551.41 56.03 8.60 
Depth Perception ••••••••••• ~ 25.805 15.43 2.33 
Span of Apprehension ••••••• ;-. ' 77 .32 15.105 - 2.28 
Peripheral Vision (left eye). 89.77 5.18 .77 
Peripheral Vision (right 
eye) •••••••••••••••••••••• 96.59 5.9 .89 
Peripheral Vision (included 
angle) • • •. • •. • • • • • • • • • • • • • 183.64 8.34 1.26 
JjJ. P. Guilford, op. cit., p. 214. 
g/H. Arkin and R. R. Colton, Tables for Statisticians, 1950, _ N~•., lork, 
Barnes and Noble Incorporated, p. 116. 
y' 
Table 13. The Means, Standard Deviations and Standard ~or of the Means 
on the Psychological Capacity Test for the Athletic Group 
Variable Mean Standard Standard Error Deviation of Mean 
(1) (2) (3) m 
Choice Reaction Time •••••••• 441.92 47.98 4.80 
Discriminatory Reaction 
Ti.nle • • • • • • • • • • • • • • • • • • • • • • 486.26 53.71 5.37 
Depth Perception •••••••••••• 18.89 13.52 1.35 
Span of Apprehension •••••••• 81.35- 14.58 1.46 
Peripheral Vision 
(left eye) •••••••••••••••• 91.3 .72 .09 
Peripheral Vision 
(right eye) ••••••••••••••• 96.1 6.25 .81 
Peripheral Vision 
(included angle) •••••••••• 184.9 8.05 1.02 
Table 14. The Means, Standard Deviations and Standard Error of the Means 
on the Psychological Capacity Test for the Non-Athletic Group 
Variable Mean Standard Standard Error Deviation of Mean 
(1) (2) (3) 14} 
Choice Reaction Time ••••••• 504.94 64.89 6.49 
Discriminatory Reaction 
Ti.Jne • • •. • • • • • • .. • •.• • •..• • • • • 556.98 72.49 7.25 
Depth Perception ••••••••••• 30.84 20.69 2.07 
Span of Apprehension ••••••• 71.06 19.99 2.00 
Peripheral Vision 
(left eye) ••••••••••••••• 93.86 6.265 .63 
Peripheral Vision 
(right eye) •••••••••••••• 95.33 5.979 .60 
Peripheral Vision 
(included angle) ••••••••• 186.64 11.045 l.ll 
A study' of the means presented in tables 12, 1.3, 14, reveals. tba.t . 
. y .. 
the athletic group bad the best mean score in choice reaction 
time, discrimiooto:ry reaction tim.e, depth perception, and span of ap-
prehension. · The non-athletic group bad the poorest mean score by com-
parison to both the athletic group and the football coaches. The 
peripheral vision test scores showed the football coaches superior in 
right-eye Tision, follo~d by ~he athletic group, with the non-athletic 
group again last. J'or 'the le:rt-e;re scores the non-athletic group was 
first, followed b;r the athletic group and football coaches in order. 
The included angle scores proved the non-athletic group to be first, 
the athletic groun second, and the football coaches last. 
'fable 15. t-Ratios and Their Level of Significance Between the Three 
study Groups in Choice Reaction Time 
.. 
-· 
.. .. .. ... . 
-- · 
-
. ... . 
~~~:ps t-Ratio Level -of Significance 
.··-
- -· 
(1) - ~ :._{~ -j__Jl_ 
J'ootball Coaches vs~ Athletes ••••• ~ •• ~~ : 4~98 ~001 
Football Coaches vs. Bon-Athletes~~~~~~ • 2~28 ~05 
Athletes TS. Non-Athletes •••••••••••••• ?~40 .001 
- ' - -
• • ' • • • 4 ' ~ • • • . . 
-
l)'i'he lower the mean-;·'8oore on~ ~he tbl.-ee -.reaction 'time tests --and -on the 
depth perception test the better the pertol"Dl8i::.ce~ The highe~· -the mean 
score · on the span ot . apprehenston · te~ : .-d the three peripheral nsion· 
tests, the better the .pertoDUmce. r ,_ · ; < , • - •· · 
Table 16. t-Ratios and Their Level of Significance Between the Three 
Study Groups in Discriminatory Reaction Time 
Groups t-Ratio Level of Significance 
(1) (2) (3} 
Football Coaches vs. Athletes •••••••••• 6.42 .001 
Football Coaches vs. Non-Athletes •••••• .49 .50 1-
Athletes vs. Non-Athletes •••••••••••••• 7.84 .001 
Table 17. t-Ratios and Their Level of Significance Between the Three 
Stu~ Groups in Depth Perception 
Groups t-Ratio . Level of Significance 
(1) (2J (3) 
Football Coaches vs. Athletes •••••••••• 2.45 .02 
Football Coaches vs. Non-Athletes •••••• 1.61 .20 
Athletes vs. Non-Athletes •••••••••••••• 4.S4 .001 
Table 18. t-Ratios and Their Level o£ Significance Between the Three 
Study Groups in Span of .Apprehension 
Groups t-Ratio Level of Significance 
(1) f2) (3) 
Football Coaches vs. Athletes ••••••••• .18 .50 .;. 
Football Coaches vs. Non-Athletes ••••• .28 .50 f 
Athletes vs. Non~Athletes ••••••••••••• 1.68 .10 
Table 19. t..;.Ratios ·and Their Level of Significance Between the T.bree 
Study- Groups in Peripheral Vision (lett· eye) 
Groups 
(1). 
J'ootbell COaches vs~ At1iletes.; •• ~- ~ ~ ~ ~ ~ 
Footb8ll. Coaches · va·.- BOn-Athletes •••••. 
Athletes vs. lion-Atbletes ••••••••••••• 
t-Ratio 
(2) 
.20 
. ~54 
6.24 
Level ot 
·Significance 
. (]) 
Table 20. t;.Ratios · 8.ild Their Level of Significance Between the Three 
8W.c17 Groups in Peripheral VS.sion (right eye). 
Groups I. t-Ratio 
(l) (2) 
J'ootball Coaches vs~ Athletes •••••••• ; .17 
J'ootbal.i Coaches vs. Bon-Athletes~- ~ ••• : .46 
Athletes vs. Non-Athletes .............. . · •. 17 
--
Level ot · 
·· Significance 
(3) 
·50+ 
-50 f 
.so .,4 
Table 21. t.;.Ratios ·· and 'their Level ·of Sign1fiQance Between the Three 
S*udy Groups in Peripheral Vision_{included angle) · . 
Groups t-Ratio Level ot 
. . . 
. . 
. '. . ' . . ' . Significance 
- ... . . . - . 
(1) . - (2} (]) 
' 
J'ootball Coaches vs ~ Athletes ••••• ~ .• ~ .06 -50 + 
J'ootbeJ.l Coaches vs. Non-Athletes~~ -~. · ~13 ·50+ 
Athletes vs. Bon-Athletes •••••••••••• 1.16 . .20 
. . . . . . . ' . 
'the implication~ ot the - t-ratioa.~ ~C)r_ . ~~ ~s.e . ot this study-
any leTel ot significance aboTe .05 vill be considered non-significant. 
It can be seen from Tables 1.5, 16, 17, and 19 that six Gf the t-ratios 
between the means are significant · at the· .001 leve~ of confil,\enc.e, and 
the null-hypotheses that there ape no aignittcant-ditterences between 
these groups can be rejected. 
Table 1.5 shows that there is a significant difference at the .001 
level ot confidence in choice reaction time between football coaches 
and athletes, and between athletes and non-athletes. The ditterence in 
choice reaction time between football coaches and non-athletes is 
significant at the .05 level. The null-b;ypotheses that no differences 
exist in choice reaction time between these two groups cannot, there-
tore, be rejected at the same level of confidence as the others. 
The t-ratios in Table 16 show significant differences exist at the 
.001 level of' confidence between football coaches and athletes in 
discriminator,r reaction time. Significant differences at the .001 level 
ot confidence also exist between athletes and non-athletes in discrt.-
inatory reaction time. The difference between football coaches and 
non-athletes was found to be non-significant in discriminatory reaction 
time. 
Table 17 shows that t.here is a significant difference at the .001 
level ot confidence between athletes and non-athletes in depth perceP-
tion. The ditference found between football coaches and athletes in 
depth perception is significant at the .02 level. A comparison between 
the football coaches and the non-atbletes ahows 'the t-rat1o to .. be non-
sign.if'1 cant. . 
Table 18 shows that the difference between football coaches and 
athletes and non-athletes in t~e span of apprehension test was non-
significant; therefore, the null-hypotheses that no significant dif-
ferences existed in span of apprehension between these groups cannot 
· be rejected. 
Table 19 shows that there is a significant difference at the .001 
level of confidence between athletes and non-athletes in peripheral 
vision (left eye). The differences between the football coaches and 
the athletes, and between the football coaches and the non-athletes, 
were non-significant. 
·Tables 20 and 21 show that for peripheral vision (right eye) and 
peripheral vision (included angle) the levels of significance between 
the groups were all non-significant. 
2. Psychological Capacity Tests and Coaches' Record 
Relationship of the psychological ca~city tests to percentage of 
games won by the football coache.a.-- To investigate the null-hypotheses 
that no relationship exists between reaction time, depth perception, 
span of apprehension, and peripheral vision, scores and the percentage 
of football games won by the coaches, the writer computed the Pearson 
product~ament coefficients of correlation between the various seta of 
measures. 
Table 22. The Means and Standard Deviati ons of the Football 
Coaches Games Won and Lost Record 
Variable Mean Standard Deviation 
_(lJ {2) {3) 
Football Games Won ••••••••••••••• .61 .50 
Football Games Lost •••••••••••••• .29 .18 
Percentage of Games Won and LQst. .62 1.48 
Table 22 shows the means and standard deviations of the football 
coaches' games won and lost record. The coaches tested had a mean per-
centage score of games won .62 and a mean score of games lost of .29. 
Table 23. Pearson Product-Moment Coefficients of Correlation 
Between the Percentage Scores of Football Games Won 
by the Football Coaches and the Seven Psychological 
Tests 
Variable 
{l) 
Choice Reaction Time •••••••••••••••••••••• 
Discriminatory Reaction Time •••••••••••••• 
Depth Perception •••••••••••••••••••••••••• 
Span of Apprehension •••••••••••••••••••••• 
Peripheral Vision (left eye) ••••• ··• ••••••• 
Peripheral Vision (right e,re) ••••••••••••• 
Peripheral Vision (included angle) •••••••• 
Coefficient 
of Correlation 
(2) 
- .os 
~ .03 
r .oo 
- .10 
- .06 
~ .ll 
r .01 
The significance of the coefficients of correlation between the 
percentage scores of football games won by the football coaches and the 
seven pszchological capacity tests.-- An inspection of Table 23 shows 
that the coefficients of correlation between the coaches ' percentage 
8'-
scores of games won and the seven psychological capacity tests scores 
range from - .10 to f .11. According to the Wallace and Snecdor tables, 
y 
the above correlations are non-significant. 
i/J. P. Guilford, op. cit., p. 609. 
RESULTS OF THE STUDY 
1. Findings 
' . . ·. ' 
Pur,pose ot the stu(!y.-- The purpose ot this study was to investigate 
the relationship between reaction time , depth perception, span ot 
apprehension, peripheral Tision and success in coaching football. A 
seeondar,r purpose ot this stu~ was to determine whether significant 
differences in reaction time, depth perception, span ot apprehension, 
and peripheral vision existed between football coaches, oollege varsity 
athletes, and college non-athletes. 
The writer began the investigation with the uull-bypotheses that no 
significant differences existed in reaction time, depth perception, span 
ot apprehension, and peripheral vision between the three study groups ot 
tootball coaches, athletes, and non-athletes. 
Summary ot procedure.- To carry out these purposes, seven psycho-
logical capacity tests were adai nistered to 44 tootb~ coaches. Raw 
scores tor 100 college varsity athletes in reaction timttr depth percep-
. . . J/ 
tion, and span ot apprehension were taken trom. Olsen's study. The 
· writer tested 62 college varsity lettermen tor peripheral vision in the 
athletic group. Raw scores tor 100 college non-athletes in reaction 
ffi. A. Olsen, op. cit. pp._ 102-lo6. 
ti!lle, d~pth perception, and span ot apprehension were also taken trom. y · 
Olsen's atu~. Periphe~ Tision test scores tor the non-athletic group 
3/ 
were taken troll McClure's stu~~ 
The Ps.robological capacity test battery whioh was used in this 
investigation consisted ot two reaction time tests, one depth perception 
test, one span ot apprehension test, and three peripheral Tision scores 
from one test. 
The. stoeltillg Visual Reaction Timer was used to measure speed ot 
hand response to a light stimulus. in each ot the two reaction time tests. 
The tests were classified as a •choice• reaction time test demanding a 
chpice between two responses to two stimuli, and a "discriminatory" re-
, · action .time test demanding a choice · between three responses to three 
st1Dml.i, Each reaction .time test had 11 trials and the median ot the 
11 scores indicated the subject's test score. 
The Howard-Dolman Depth Perception Apparatus .as used to measure 
the depth perception of the 244 subjects in tlD atudy. The mean of ten 
trials on the apparatus was used as each subject's depth perception 
score. . 
21 . 
The Olsen Span of Apprehension Test li8.B used to measure the span 
ot apprehension ot the 244 subjects. The total number of dots correctly 
reported was di'Yi<led by ten and the resul.t us.ed as- the span o:t apprehen-
sion score. 
:gi. A. Olsen, op. cit., PP• 102-106. 
2:/T• A. KcOlure, op. cit., P• 76. 
~·A. Olsen, op. cit., P• 46. 
y 
The McClure Perimeter was used to measure peripheral vision 
(left eye), peripheral vision (right eye), and peripheral vision 
(included angle) of 205 subjects tested. A series of ten trials was 
given and the response of the subject recorded after each stimulus 
trial. If the subject gave correctly seven out of eight responses for 
each eye, the angle was increased five degrees and the same series of 
trials was given until a point was reached where the subject stated 
that he could not see the lights on either side, or was consistently 
.making errors. 
In order to determine the relationship between the psychological 
capacities and percentage scores of football games won by the coaches, 
the writer used the Pearson Product-Moment method of correlation. 
The principal statistical tools used to analyze the difference 
between the three study groups was the analysis of variance, F-ratio 
tests, and the t-ratio tests, technique. 
Conclusions of the stugy.-- The analysis of variance of the data 
.. 
for choice reaction time, discriminatory reaction time, depth perception, 
and span of apprehension shows that the F-ratios were large enough to be 
considered significant at the .01 level of confidence, and it is logical 
to conclude that of the 244 subjects studied, significant differences 
existed between football coaches, athletes, and non-athletes. The F-ratios 
for peripheral vision (left ~e), peripheral vision (right eye), periph-
eral vision (included angle) were so low as to be considered non-
1/J. A. McClure, op. cit. 
significan-t l)etween football coaches, athletes, and non.:.athletes. 
A further determination of differences in the investigation was 
made by the 't•ratio technique. FrOlll the anal7sis of the results, the 
writer presents the following conclusions: 
!I · 
1. a. The ditterence between the mean of the atbletic group and 
the football coaches in choice reaction time was significant 
at the .001 level of confidence. 
b. The difference between the mean of the football coaches and 
the non-athletic group in choice reaction was signi:tioant 
at the .05 level of oontidence. 
c. The difference between the mean of the athletic group and 
the non-at:Bletic group in choice reaction time was signifi-
can't at the .001 level of confidence. 
2. a. The difference between the mean of the athletic group and 
the football. coaches in discriminatory reaction time was 
significant at the .001 level of conttdence. 
b. The difference between the mean of the athletic group and 
the non~atbletio group 1n discriminator, reaction was sig-
ni:f'icant at the .001 level of oontidence. 
c. The difference between the mean of the football ooaches and 
the non-athletic group in discriminator.r reaction was non-
significant. 
3. a. The difference between the mean o:r the athletic group and 
the football coaches in depth perception~ significant at 
yTbe group obtaining the highest mean was always presented :f'irst in 
the analysis. 
the .02 level of confidence. 
b. The difference between the mean of the athletic group and 
the non-athletic group in depth perception was significant 
at the .001 level of confidence. 
c. The difference between the mean of the football coaches and 
the non-athletic group in depth perception was non-significant. 
4. a. The difference between the mean of the football coaches and 
the athletic group in span of apprehension was non-significant. 
b. The difference between the mean of the football coaches and 
the non-athletic group in span of apprehension was non-
significant. 
c. The difference between the mean of the athletic group and 
the non-athletic group in span of apprehension was non-
significant. 
5. a. The difference between the mean of the athletic group and 
the non-athletic group in peripheral vision (left 8,Ve) was 
significant at the .001 level of confidence. 
b. The difference between the mean of the football coaches and 
the athletic group in peripheral vision (left eye) was non-
significant. 
c. The difference between the mean of the football coaches and 
the non-athletic group in peripheral vision (left eye) was 
non-significant. 
6. a. The difference between the mean of the athletic group and 
the DOll-athletic group in peripheral Vision (right eye) was 
non-significant. 
b. The dU'f'erence between the mean of the football coaches and 
the athletic group in peripheral rlsion (right eye) was DOJt.-
signiticant. 
c. The difference between the mean ot the football coaches . aD.4 
the non-athletic group· in peripheral Tision (right eye) .was 
non•signiticant. 
7. a. 'l'be ditf'erence between the mean ot the athletic group and 
the non-athletic group in peripheral Tision (included angle) 
was non..;.significant. 
b. 'l'he difference between the mean ot the football coaches and 
the athletic group in peripheral Vision (included angle) was 
non-significant. 
c. The difference between the mean ot the football coaches and 
the non-athletic group in peripheral vision (included 8Jl8].e) 
was non-significant. 
8. The pearson J?roduct-ll011lent coefficients ot correlation between 
the psychological capacity tests and the percentage scores ot 
football games won by the football coaches reveal no basis tor 
prediction ot success in coaching football. 
~ ot Conclusions.--
!. a. The football coaches had slower choice reaction time tban 
the athletic group. 
b. The football coaches had a taster choice reaction time 
than the non-athletic group. 
c. The athletic group had a taster choice reaction time than 
the non-athletic group. 
2. a. The football coaches had slower discriminator, reaction 
time tban the athletic group. 
b. The athletic group had a taster discriminator, reaction time 
than the non-athletic group. 
c. Tbe football coaches and the non-athletic group obt~.ined 
approXimatelY caaparable scores in discriminator, reaction 
tme. 
3. a. The football coaches scores in depth perception were not 
as good as the athletic group scores. 
b. The athletic group obtained a better scare in depth per-
caption than the non-athletic group. 
c. The football coaches and the non-athletic group obtained 
approximatel7 comparable scores in depth perception. 
4. a. The football coaches and the athletic group obtained 
approximately comparable scores in span of appreheuion. 
b. The football coaches and the non-athletic group obtained 
approXimatelY comparable scores in span ot apprehension. 
c. The athletic group and the non-athletic group obtained 
approXima.tel.7 comparable scores i Ja. span ot apprehension. 
5· a. '.rhe athletic group had a better peripheral. vision (lett eye) 
score than the non-athletic group. 
b. The football coaches and the athletic group obtained 
approximately comparable scores in peripheral vision (left eye). 
c. The football coaches and the non-athletic obtained 
approximately comparable scores in peripheral Vision (lett 
eye). 
6. a. The athletic group and the non ... athletic group obtained 
approximately com.parable scores in peripheral Vision (right 
eye). 
b. Tbe football coaches and the athletic group obtained 
approXimately comparable scores in peripheral Vision (right 
eye). 
c. The football coaches and the non-athletic group obtained 
approximately comparable scores in peri.pheral Tision (right 
eye). 
7• a. The athletic group and the non-athletic group obtained 
approximatel;r comparable scores in peripheral vision (included 
angle) • 
b. The football coaches and the athletic group obtained 
approximately comparable scores in peripheral Tision (included 
&llg].e) • 
c. The football coaches and the non-athletic group obtained 
approximately comparable scores in peripheral vision (included 
angle). 
8. a. Bo significant relationship was found be'tween the psychological 
capacity tests administered and the percentage scores o:r 
football games won by the football coaches. 
2. Lim.i tat ions 
Limiting factors in the stuq.- There are certain limitations which 
baTe been recognized by t~ writer as factors which may have intluenced 
the outcome ot this in•estigation. 
1. 'fll.8 .:.:football coaches' group was comprised mainly ot high school 
football coaches trom Eastern Massachusetts. 
2. No cla.ia is made bY the wr1 ter that . this section is representa-
tive ot atJy otber sections throughout the countr;r. The results 
ot the study may have been different it the groups inTestigated 
had been randomly selected tram m&DT states in the United States. 
3· The athletic group comprised mainly male college students at 
Boston Uni verst t7. Boston Uni Tarsi ty ·ID87 or may not be repre-
sentative of .all institutions throughout the countr;r. 
4. All scores tor tbe non-athletic group in reaction t111le, depth 
perception, and span of apprehension were acquired tram Boston 
university students. 
5. The scores used tor the non-athletic group in peripheral Vision 
were not a true representative group of non-athletes, as they 
were taken trom a psychology class at PUrdue University. 
ReC01111l8ndations for turther research.-- As this study" is the first 
of its kind to determine tbe relationship between certain psychological. 
capacities and success in coaching football., the writer feels that tur-
ther investigations made with a randamly selected population may prove 
ot Tal.ue. 
'-
......_ --
J'urther research in this area was indi~ted by the special observations 
listed below. 
Special observations.- After having tested many of' the football 
coaches, they were so impressed by wbat they saw that they asked the 
writer if' he lfOUld test some ot their •problem• athletes. The writer 
tested som.e ot these •problem• athletes and tound the results to be very 
enlightening. Listed below are a few case studies. 
Case No. 1. 
After objectivel7 observing films tor a complete football 
season, X coach noticed that his len tackle, a big, strong, 
former all-state tackle, was always driven back on defense to 
a point, and then fought his way back to the play. A:tter testing 
the boy, the writer found his peripheral Vision to be S0-80, 
approximately 10 below the mean of a1l groups tested. After 
questioning the boy, he admitted that he could not see the ball 
when snapped back by the center, therefore he did not 
charge tram his position until the offensive lineman made con-
tact nth him. As a result of' these findings, the coaches are 
going to do one o:t two things: 
a. Kove him in closer to the center, on defense, baving him 
play a guard position. 
b. Move him out to the end positio~ w~re he could :tace in 
and see the ball being •snapped• by the center. 
Case No. 2. 
A Class A high school football coach was so ~pressed with 
this t1Pe of' research that he brought his entire football squad 
in to Boston University and tested them f'or these psycbological 
capacities. One boy in particular proved quite a problem. As a 
reserve quarterback, -when he went back to pass, he had trouble 
selecting eligible receivers in the clear, downf'ieid. By comparing 
scores of' his f'irst-string quarterback, an •all stater•, and the 
second-string quarterback, he f'ound .that the •all stater", received 
the highest score ot any boy on the squad in the span of' apprehen-
sion test, and the second-string boy the lowest score ot anybody on 
the squad in the span of' apprehension test. As a result, the 
coach shitted the acond-string quarterback to a guard position. 
Case No. 3· 
A local college basketball coach was puzzl.ed as to wcy cer-
tain members ot his basketball squad did not see men in the clear 
and were not more 11dett" in their passing ott to teammates. At'ter 
administering the peripheral Tision test to the players, it was 
1/ 
tound ~hat their scores were ·between .OS and .10- below the mean 
ot the groups tested. The writer then asked the players it they 
could pass ott to teammates on the side without turning their 
heads and they replied, •no.• Prior to passing of'f' to a team-
mate, they admitted looking in that direction. 
!(Angle of' degrees. 
Case No. 4• 
A local high school coach for the past 25 years was so 1m-
pressed by the tests tba.t he bl"'ught in several members ot his 
squad for testing ~sea. and found the following: 
a. A boy, possibly his first-string quarterback next fall, had 
the problem of overthrowing his pass recei vera. His scores 
on the depth perception test showed that all ten trials were 
plus scores and were apprOXimately 20 mm above the mean 
scores of the groups tested. 
b. A left halfback, a boy with potential ability that just 
hasn't measured up to expectation, had the problem of reach-
ing the line of scrimmage. Once the boy was . ~ble to get 
beyond the line of scrimmage, he ran veey well. It was 
f'ound that he was llDlCh slower in simple reaction time than 
the mean score of the athletic group tested. 
Case No. 5· 
A local college football line-coach interested in this type 
of research found that the best linemen on his football squad had 
quicker reaction time than the linemen he felt :weren't quite so 
good. 
Case No .. 6. 
The following information was extracted from a local newspaper. 
The -.riter has lett the participants, the school, the coach, and 
the players taking part in. the study, anonymous. 
•x Sigh tootplayers are being laboratory-tested. 
This latest wriDkle ·in tootball e:t:tieiency is bei~ under-
taken at Boston University where Carl Erickson, an instructor 
in pby's1cal education, is preparing a doctorate thesis on the 
comparison between athletes and non-e.tble~es in pqcl:lological 
and p~siological testing. 
The tests are similar to those given Air Corps men in some 
ins1iances, in 1iesting the caPe.bUities o:t attt0110bile drivers. 
Eq~pnent at B. U. includes testing o:t reac_tion time, side 
Vision, depth perception and a span o:t apprehension. Ooll!llen1i 
made to the testees during the course o:t the tests also 
detemines whether a player needs to be verbally sp&Dked and 
su:t:ticiently riled to per:torm. at his best, or gives bis top 
per:tor.mance under words o:t praise tram his ooaeh and team-
mates. 
Local tootball coach X took six o:t his players to Boston 
University :tor the tests Monday and three more yesterday. They 
were-, --· --, --, -, -, -, -, and-, all 
veterans o:t one or more years ot high school football. 
'Up to now,' X coach said yesterday, 'the results have 
revealed just about everything that we've found out about these 
boys on the :tootball tield. 
'Thts means that when we take some o:t the younger boys in 
:tor t -hese tests, we should be able to find out _ speci:tio · strong 
points and weaknesses witbout was~ing time on ~he_ tiel~.' 
Several other Greater Bonon football coaches are taldDg 
. f' . 
advantage of the B. u. testiug equipnen~ and Erickson's thesis 
work. 
One coach, X coach related, had a back wbo could throw a 
tine pass. Be had one glariug fault, bowever. Be was al118Y'S 
over-shooting the pass recei vel\• 
'The tests allowed that this boy was exceptionally poor on 
depth perception,' X coach said. 'That was the 8.D811er to his 
sbortcomings as a passer. And I'Ll_ bet there were people watching 
him Saturday afternoons who figured he was just throwing that ball 
high and tar to get rid ot .it before being hit by onrushing linamen~' 
'His coach spent bour after bour workiJJg on this boy' a passiDg 
without realizing the physiological drawback. Because his depth 
perception was poor, tbis boy_ just couldn't be expected to throw 
that loDg pass with~ degree of accuracy.' 
The coach hasn't given up. H.e ll01I has the boy undershooting 
on passes. 
X coach was particularl;r high on X player's results in the 
B. u. tests-X player, a third-year veteran next tall, is expected 
to be the teem's No. 1 bal.l. carrier and passer ••• Be did exceptionally 
well in every phase ot the tests ••• · 
'It's amazing how much Erickson could tell me about lff7 boys 
after the halt-hour tests,' X coach said ••• 'I guess the only thing 
the tests can't show about a boy's capability is his 'heart" to 
pley ••• 
While the above case reports do not bear directly upon the problem 
of this study, they were one outcome of it. 
The above cases are indicative--e:t the type of research that is 
being conducted at the present tLrne at Boston University. Maey other 
high school and college coaches have made appointments to have some 
of their athletes tested. 
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APPENDIX A 
Name 
School 
Psychological Capacities Score Card 
(front view) 
Age 
Address 
Height Weight 
No. of years as head football coach ~ No. of games Won Lost __ 
No. of boy students .in the Sr• High.School including grades ·9, 10, 11, .. 12. __ _ 
REACTION TIME 
1 2 3 4 ' 5 6 7 8 9 10 11 Med. Score 
Choice (2) 
Choice (3) 
DEPTH PERCEPTION 
1 2 3 4 5 6 7 8 9 10 Score 
PERIPHERAL VISION 
1 2 3 4 5 6 7 8 9 10 Score 
left right both both both right left both both left rt both 
Psychological Capacities Score Card 
(rear view) 
QUESTIONNAllRE 
Did you play football in high school? Yes ( ) No ( ) check one. 
Did you pl~ football in college? Yes ( ) No ( ) check one. 
Playing weight in high school ___ poilnds. 
Height in high school ___ feet __ inches. 
Position played in high school ------------
Football honors received in high school---captain~--- All Conference ___ All State. 
Football honors received in college -- Captain All Conference All State 
- - -
Number of years of playing professional football.._ ________ • 
Number of years of coaching professional football.._ ________ • 
• 
Span of Apprehension Test Score Sheet 
Name 
1. 26. 51. 76. 101. 126. 151. 176. 
2. 27 52. 77. 102. 127. 152. 177. 
3. 28. 53. 78. 10,3. 128. 153. 178. 
4· 29. 54. 79. 104. 129. 154. 179. 
5. ,30. 55. ao. 105. 130. 155. 180. 
6. ,31._56. 81. 106. 131. 156. 181. 
7. 32. _57. _____ 82. 107. 132. 157. 182. 
8. 33. 58. 83. 108. 1.33. 158. 183. 
9. 34. 59. 84. 109. 134. 159._184. 
10. 35. 60. 85. 110. 135. 160. 185. 
11. 36. 61. 86. lll. 136. 161. 186. 
12. 37. 62. 87. 112. 137. 162. 187. 
• 
1.3. 38. 63~ 88. 113. 138. 163. 188. 
14. 39._64. 89. 114. 139. 164. 189. 
15. 40._65. 90. 115. 140. 165. 190. 
16. 41. 66. 91. 116. 141. 166. 191. 
17. 42. 67. ~2. 117. 142. 167. 192. 
18. 43. 68. 93. 118. 143. 168. 193. 
19. 44. 69. 94. . 119. 14.4. 169. 194. 
20. 45. 70. 95. 120. 145. 170. 195. 
21. 46. 71. 96. 121. 146. 171. 196. 
22. 47. 72. 97._122. 147. 172. 197. 
23. 48. 73. 98. 123. 148. 173. 198. 
24. 49. 74. 99. 124. 149. 174._199. 
25. 50. 75. 100. 125. 150. 175._200. 
APPENDIX B 
t 
Table ~: . Raw Scores in the Psychological Capacity Tests for 44 SUbjects 
in the Football Coaches' Group 
Choice Discrim- Span ,of Peripheral Vision 
Re- inatory Depth Apprehen- Angle of Degrees 
Case action Reaction Percep- sion mun- Left Right Included 
No. Time in Time in tion in ber of "&Y"e ~e Angle 
msec. msec. msec. dots 10 
(1) (2) {3) (4) (5) (6) (7) (8) 
1 ••.•• 520 490 54.5 90.2 85 85 170 
2 ••••• 555 570 13.0 66.5 85 100 185 
:. 3 ••••• 510 540 8.6 u.s 75 95 170 
4 ••••• 560 630 21.2 82.8 80 85 165 
5 ••••• 490 560 42.1 82.3 90 90 180 
6 ••.•• 510 500 10.2 89.7 85 95 180 
7 .•••• 4.30 545 31.5 82 .7 90 100 190 
8 ••••• 550 610 14.7 59.7 90 100 190 
9 ••••• 495 545 16.5 64.7 100 90 190 
10 ••••• 450 440 72.1 87.6 75 85 160 
11 ••••• 510 590 66.8 77.2 85 90 175 
12 ••••• 500 550 8.9 79 . 9 90 100 190 
13 ••••• 415 655 32.6 92.2 95 85 180 
14 ••••• 385 480 10.0 89.9 90 100 190 
15 ••••• 470 440 17.5 57.9 85 85 170 
16 ••••• 490 590 20.0 90.4 100 90 190 
17 ••••• 510 650 11.4 76 .3 90 95 185 
18 ••••• 355 535 13.0 36.0 90 95 185 
19 ••••• 460 520 13.4 80 .3 85 95 180 
20 ••••• 540 670 60.1 75.8 . 85 95 180 
21 ••••• 430 470 20.6 73.1 90 90 180 
22 ••••• 430 540 14.2 102.4 90 95 185 
23 ••••• 460 460 15.6 88.6 90 100 190 
24. ••••• 430 530 23.0 61.5 80 85 165 
25 ••••• 560 535 42.1 85.1 90 95 185 
(concluded on the next page) 
...f, 1-
...i.. 
Table 24. (concluded) 
Choice Discrim- Span of Peripheral Vision 
Re- inatory Depth Apprehen- Angle of Degrees 
Case action Reaction Percep- sion num- Left Right Included No. Time in Time in tion in ber of 
msec. msec. msec. dots 10 ~e Eye Angle 
(1) {2) {3) (4) (5} (6) {'ZJ (8) 
26 ••••• 390 580 16.6 89.8 95 100 195 
27 ••••• 480 470 27.8 83.8 90 95 185 
28 ••••• 430 560 9~7 57.0 80 90 170 
29 ••••• 480 530 34.5 100.5 85 100 185 
30 ••••• 520 640 16.8 58.5 90 95 185 
31 ••••• 560 540 12.6 85 .6 75 95 170 
32 ••••• 430 510 24.6 56.1 90 95 185 
33 ••••• 450 580 12.2 96.3 85 100 185 
34 ••••• 450 540 14.4 70 .2 90 100 190 
.35 ••••• 470 520 33.1 72.4 95 100 195 
36 ••••• 440 590 35.3 72.7 85 100 185 
37 ••••• 570 530 15.1 88 .• 1 85 85 170 
38 ••••• 520 590 20.0 72.4 95 90 185 
39 ••••• 460 460 28.5 108.8 85 100 1S5 
40 ••••• 430 560 25.1 71.2 85 95 180 
41. • •••• 520 620 13.5 68 .3 so 100 180 
42 ••••• 500 510 43.4 81.5 80 90 170 
43 ••••• 470 520 6.0 62.3 85 95 180 
44 ••••• 550 550 21.2 S4.1 85 95 180 
, 
Table 25. Raw Scores in the Psychological Capacity Tes~~ for the 100 
Subjects in the Athletic Group from Olsen 1 s .!! Study 
Discrim-
Case Choice ina tory Depth Span of 
No. Reaction Reaction Percep- Apprehen-
Time in Time in tion in sion number 
msec. msec. mm. of dots 10 
ClT (2) (3) . (4) (5) 
1 ....•........ 430 470 24 87 
2 ••••••••••••• 370 440 21 91 
3 ••••••••••••. 465 470 10 111 
4 ..••......... 460 515 28 74 
5 •••.••••••••. 425 470 34 78 
6 •••••.•... .•• 450 450 9 82 
7 •••••.••••••• 495 515 22 110 
8 ••••••.•••••. 465 480 19 74 
9 •.••..•..•... 490 480 55 53 
10 ••••••.••...• 510 580 11 77 
11 •••••.. ..•..• 380 430 4 84 
12 ••••••••••••• 400 480 15 82 
13 ••••.•.•.••.• 440 510 11 90 
14 ••••••••••••• 370 360 8 62 
15 •••••••..•... 420 430 17 88 
16 ••••••••••••• 395 420 25 95 
17 ••••..•••••.• 415 460 14 65 
18 ••••••••••••• 440 530 17 74 
19 ••••••••••••• 460 440 80 76 
20 ••••••••••••• 470 475 14 52 
21 ••••••••••••• 385 460 14 92 
22 ••••••••••••• 460 475 12 85 
23 ••••••....••• 510 475 16 68 
24 ••••••••••••• 560 610 6 82 
25 ••••••••....• 450 460 19 79 
26 •••••••.••••• 550 585 8 56 
27 ••••••. ..•••• 490 525 13 104 
28 ••••••••••••• 510 570 13 82 
29 •.••••••••••• 480 500 52 60 
30 ••••••••..•.• 480 530 12 70 
(continued on the next page) 
1/E. Olsen, op. cit., Table 32. 
j J __ 
Table 25. (continued) 
Discrim-
Choice ina tory Depth Span of 
Case Reaction Reaction Percep- Apprehen-
No. Time in Time in tion in sion number 
msec. msec. nun. of dots 10 
(1) 12) (3) (4) CsY 
31 ••••••••••••• 385 480 42 83 
32 •••••..•..•.. 400 470 23 67 
33 ••••••••.•••• 400 420 35 98 
34 ••••••••.•••• 435 515 14 79 
3!) ••••••••••••• 400 490 38 82 
36 •••••••..•••• 510 605 16 72 
37 •••• •.•••••••• 432 510 39 59 
3S •••••..•..••• 475 502 8 94 
39 ••••. ......... 462 560 15 82 
40 •••••••.•..•• 415 518 15 84 
41 ••••••.••...• 420 525 12 87 
42 ..•.•..••..•. 430 468 9 113 
43 ••••••••••••• 370 490 15 59 
M. • • .••. • • ••• • 395 450 18 71 
45 ••••••••••••• 345 395 12 48 
46 ••••••••••••• 400 450 29 68 
47 ••••••••••••• 450 500 17 47 
48 •.•••••••••.• 490 520 8 68 
49 •••••.•••••.• 410 390 6 120 
50 ••••••••••••• 400 400 11 92 
51 •••.••••••••• 510 530 16 88 
52 •••••••••..•• 465 470 10 88 
53 ••••••••..••• 350 480 9 78 
54 ••••••••••••• 440 510 14 81 
55 ••••.••••••.. 410 475 41 88 
56 ••••••••••••• 450 450 19 79 
57 •••••••.••••• 410 410 8 90 
58 ••••••••.•••• 370 410 11 88 
59 ••••••••••••• 340. 360 16 87 
60 ••••••••••••• 480 510 19 80 
(continued on the next page) 
Table 25. (continued) 
Discrim-
Choice ina tory Depth Span of 
Case Reaction Reaction · Percep- Apprehen-
No. Time in Time in tion in sion number 
.msec. msec • mm. of dots 10 
{1) (2) (3) (4) J..2l 
61 .••••...•..•. 410 450 16 81 
62 •••••.•..•••. 430 460 6 92 
63 •••.•...•...• 470 500 37 78 
64 •••••.•.••••• 430 590 62 87 
65 ••••••••••••. 460 420 10 62 
66 ••••••••••••• 420 520 29 so. 
67 ••••••..••.•• 460 470 9 102 
68 ••••.......•• 410 460 10 81 
69 •.••••.•••..• 490 460 29 55 
?0 •.•.....••••• 440 460 17 94 
71 •••••••••••.• 512 548 16 77 
72 ••.•••.•..••• 482 590 12 110 
73 ••••••••...•• 370 400 17 99 
74 ••••••••••••• 398 505 69 63 
75 ••••••..•..•• 480 480 11 96 
76 ••••••••••••• 460 470 7 109 
77 ••••••••••••• 430 560 31 103 
78 •••••••••..•. 525 540 20 65 
79 •••••••••...• 460 440 27 72 
so ••••••••••••• 435 590 31 75 
81 •••••••••.••• 490 505 30 88 
82 ••••••••••••• 400 420 8 90 
83 •••••.•...... 390 560 20 85 
84 ••••.•....••. 505 435 24 89 
85 •••••••.••... 410 405 8 78 
S6 ••••••••••••• 410 485 1S 69 
87 ••••••.....•• 40S 495 15 79 
88 ••••••••••••• 500 580 3 84 
89 ••••••••.•••• 475 490 . 13 77 
90 ••••••••.•••• 470 . 590 11 70 
(concluded on the next page) 
Table 25. (concluded) 
·niscrim-
Choice inatory Depth Span of 
Case Reaction Reaction Percep- Apprehen-
No. Time in Tim.e in tion in sion number 
msec. msec. mm. of dots 10 
(1) (2} T3) (4) (5) 
91 .•.•.... ...... 360 495 14 91 
92 ••••••••.••••• 440 475 14 70 
93 ••••....•...•. 470 470 7 77 
94 ••••••••••.••• 540 545 19 92 
95 ••..•••••••.•• 385 430 12 94 
9.6 •••••••••••••• 430 490 15 89 
97 ••••.•.....••• 450 520 12 89 
98 •••.•••..•.••. 540 510 9 67 
99 •••••••.•.•.•• 475 505 8 70 
100 •••••••••••••• 398 450 15 103 
Table 26. Raw Scores in the Psychological Capacity Test f or 62 Subjects 
in Peripheral Vision for the Athlet i c Group 
Case Left Right Included Case Left Right Included 
No. ~e :Eye Angle No. lcye Eye Angle 
(1) (2) -(31 (k) (1) (2) (3) l4) 
1 ••.• 90 100 190 31 •••• 90 100 190 
.2 •••• 95 90 _._ -,J-85 32 •••• 90 95 185 
3 •••• 90 90 180 33 •••• 90 95 185 
4 •••• 85 90 175 ,34. •••• 85 90 175 
5.~ •• 90 100 190 35 •••• 85 95 180 
6 •••• 85 100 1,.85 36 •••• 85 95 180 
7 •••• 90 100 190 37 •••• 95 100 195 
s ...• 90 90 180 38 •••• 90 100 190 
9 •.•• 85 -65 170 39 •••• 85 90 175 
10 •••• 90 90 180 40 •••• 90 95 185 
11 •••• 85 100 185 41 •••• 90 90 180 
12 •••• 85 85 1'70 42 •••• 95 100 195 
13 •••• 85 85 170 43 •••• 85 100 185 
14 •••• 95 100 195 44 •••• 90 95 185 
15 •••• 90 95 185 45 •••• 85 90 175 
16 •••• 90 85 175 46 •••• 90 95 185 
1? •••• 90 100 190 47 •••• 85 90 175 
18 •••• 85 95 180 48 •••• 90 95 185 
19 •••• 90 90 180 49 •••• 85 95 180 
20 •••• 95 95 190 50 •••• 85 100 185 
21 •••• 95 100 195 51 •••• 85 90 175 
22 •••• 85 lOQ 185 52 •••• 90 100 190 
23 •••• 85 80 i 65 53 •••• 90 100 190 
~ .... 90 100 190 54 •••• 90 90 180 
25 •••• 90 90 180 55 •••• 90 100 190 
26 •••• 80 80 160 56 •••• 90 70 160 
27 •••• 95 100 19.5 57 •••• 8.5 90 17.5 
28 •••• 90 95 185 58 •••• 95 95 190 
29 •••• 90 90 180 59 •••• 8.5 100 18.5 
30 •••• 85 100 185 60 •••• 85 85 170 
61 •••• 95 90 185 
62 •••• 95 90 185 
2 
Table 27. Raw Scores in the Psychological Capacity Tests f~~ the 100 
Subjects in the Non-Athletic Group from Olsen's ~ Stuqy 
Case 
No. 
(1) 
1 ••••••......... 
2 ••.•.••........ 
3 . •............. 
4 ............... 
5 •• •••••••....•• 
6 ••••••••••••••• . 
7 ••.•.••.•.•...• 
s •.............. 
9 ••• ...•.•...... 
1 o ............... 
1 
1 
1 
1 
1 
1 •.............. 
2 ••••••••••••••• 
3 •••.•••••••.••• 
4 .•............. 
5 ••••••••••••.•• 
1 
1 
1 
1 
2 
6 ••••••••••••••• 
7 •••••••.••••••• 
8 ••••••••••••••• 
9 •••••.•••....•• 
o ............... 
••••••••••••••• 
2 ••••••••••••••• 
21 
2 
2 
24 
2 
3 •.••...•.•..... 
••••••••••••••• 
5 ••• ••••••••••.. 
6 ••••••••••••••• ~ 
2 
2 
2 
3 
7 ••••... .••••••• 
s ............... 
9 ••••..•••..... •. 
o ............... 
Choice 
Reaction 
Time in 
msec .• 
(2) 
420 
460 
390 
360 
625 
570 
52.5 
470 
525 
355 
500 
.528 
490 
485 
400 
610 
505 
495 
48.5 
590 
520 
450 
5.50 
495 
470 
510 . 
420 
670 
590 
570 
Discrim-
ina tory Depth 
Reaction Percep-
Time in tion in 
msec. .mm 
(3) _L41 
500 34 
510 9 
505 16 
480 13 
650 48 
565 37 
600 49 
520 30 
530 50 
395 28 
520 12 
518 28 
.550 86 
.510 22 
400 17 
625 26 
580 31 
480 15 
.520 33 
630 9 
680 19 
580 13 
730 14 
490 19 
500 18 
590 13 
540 37 
705 16 
590 53 
620 14 
(continued on the next page) 
1/E. Olsen, op. cit., Table 34, p. 116. 
Span of 
Apprehen-
sion nwnber 
of dots 10 
(5) 
56 
94 
58 
97 
61 
62 
49 
96 
89 
63 
101 
58 
72 
55 
48 
46 
45 
77 
79 
57 
52 
96 
76 
77 
76 
54 
85 
81 
70 
33 
j_ 2 
Table 27. (continued) 
Discrim-
Choice ina tory Depth Span of 
Case Reaction Reaction Percep- Apprehen-
Uo. Time in Time in · tion in sion number 
msec. msec. mm. of dots 10 
(1) 12T (3} (4) (5T 
31 ••••.••.••••• 570 580 ll 108 
32 ••••••••••••• 550 500 55 30 
33 ••••••••••••• 490 540 80 45 
34 •••••••••••.• 530 550 75 63 
35 •• .••.•.....• 400 400 26 85 
36 •••••........ 520 540 8 54 
37 •••........•. 615 630 38 74 
3S. • • • •. • • • .... 510 540 22 43 
39 ••••••••••.. . 450 485 10 79 
40 ••••......... 485 590 48 91 
41 •••.•••..•.•• 480 580 71 67 
42 ••••••••••••• 450 510 10 88 
43 •••••• • · •••••• 515 690 52 36 
414. ••••• • ••••• - • 510 650 49 84 
45 ••••••••••••• 430 470 55 86 
46 ••••••••••••• 515 575 16 65 
47 •••••••.••••• 545 620 17 22 
48 •••••••••.••• 545 570 44 79 
49 ••••••.•••••. 510 535 10 59 
50 •••.•••..•..• 455 485 28 94 
51 ••..•.......• 440 430 22 51 
52 •••••.••...•• 500 525 18 94 
53 ••••••••••••. 398 500 20 109 
54 ••••••••••••• 575 720 20 95 
55 ••.••.•.•.•. . · 610 600 47 57 
56 ••••.•..•.... 470 56o 34 105 
57 ••••........• 460 560 6 72 
58 ..••........• 560 615 26 71 
59 •••........•. 570 640 14 67 
60 •• • .•......... 465 575 25 53 
(continued on the next page) 
Table 27. {continued) 
Discrim-
Choice ina tory Depth Span of 
Case Reaction Reaction Percep- Apprehen-
No. Time in Time in tion in sion number 
msec. msec. mm. of dots 10 
__(1) J.21 (3) J..hl_ ' '(5) 
61 .••..••...••• 495 525 45 73 62 •.•••.•...••. 510 540 52 72 63 ••••••••••••• 580 600 32 61 
64 ••••.••....•. 605 645 14 62 65 •••.....••.•. 520 520 26 63 
66 ••••••••••••• 450 470 66 57 67 •••••....••.. 550 560 104 44 68 ••••...•••••• 560 605 17 74 69 •••.••.•.•... 420 570 11 78 70 .••••...••.•• 598 570 23 81 
71 ••••.•.•••••. 465 480 14 115 72 •••••...•.•.• 600 790 25 71 
73 ••• •••..••••• 535 560 21 72 74 ••••••••••••• 570 615 26 99 75 ••••...... . · .. 455 460 30 100 
76 .••.•.•.•.... 485 620 36 77 77 •••••.• •••••• 480 500 29 84 78 ••••.....•... 480 510 28 43 79 ••••.••...... 510 585 21 70 
80 ••••••.•...•. 640 605 77 63 
81 ••••••••••.•• 480 620 106 23 82 •••••••..•.•• 495 590 14 72 83 •••••.•.•..•• 510 660 17 54 84 •••••..•.•.•• 370 450 17 66 
85 •.•••••.•.... 450 580 21 96 
86 ••••••.•..••• 515 520 10 63 87 •••..•....•.• 550 660 30 47 88 ••••••••••••• 620 610 35 68 89 ••••••••••••• 475 630 32 62 
90 •••••.....•.. 475 480 21 46 
{concluded on the next page) 
Table 27. (concluded) 
Discrim-
Choice ina tory Depth Span of 
Case Reaction Reaction Percep- Apprehen-
No. Time in Time in tion in sion number 
msec. msec. mm. of dots 10 
(1) (2) (3) T41 (5) 
91 .•••.. ...... 390 480 23 81 
92 •.••...•..•. 505 515 16 81 
93 •••••......• 405 470 21 110 
94 ••••....•..• 535 510 67 70 
95 ••••••.••... 580 600 35 102 
96 •••••..•..•• 460 450 26 78 
97 •••.••••..•• 570 570 65 73 
98 •••••••.•••• 510 560 24 102 
99 .•••••...••• 435 530 25 68 
100 •••••••••••• 500 505 16 96 
Table 28. Raw Scores in the Psychological Capacity Test~~or the 99 
Subjects in Peripheral Vision from McClure's lJ stuqy for 
the Non-Athletic Group 
Case 
No . 
(1) 
1 .... 
2 •••• 
3 •••• 
4 .•.. 
5 ••.• 
6 •••• 
? •••• 
B •••• 
9 .••• 
1 o .... 
•••• 
•••• 
11 
12 
1 
14 
1 
3 •••• 
.... 
5 •••• 
1 
1 
1 
1 
2 
6 •••• 
7 .••• 
8 ..•. 
9 •.•• 
o .... . 
1 •••• 2 
2 
2 
24 
2 
2 •••• 
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Left 
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(2) 
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85 
95 
,·95 
90 
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90 
95 
90 
85 
90 
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90 
90 
90 
95 
90 
85 
100 
90 
80 
90 
75 
90 
85 
90 
90 
80 
105 
90 
Right Included Case 
~e Angle No. 
(.3) (4) (1) 
95 195 .31 •••• 
85 170 .32 •••• 
95 190 .3.3 •••• 
95 190 .34 •••• 
90 180 .35 •••• 
100 190 .36 •••• 
90 180 .37 •••• 
95 190 .38 •••• 
95 185 .39 •••• 
90 175 40 •••• 
90 180 41 •••• 
100 200 42 •••• 
85 175 4.3 •••• 
90 180 44 •••• 
100 195 45 •••• 
95 ·190 46 •••• 
90 180 47 •••• 
85 170 48 •••• 
105 205 49 •••• 
90 180 50 •••• 
80 160 51 •••• 
95 185 52 •••• 
75 150 5.3 •••• 
95 185 54 •••• 
90 175 55 •••• 
95 185 56 •••• 
100 190 57 •••• 
90 170 58 •••• 
100 205 59 •••• 
95 185 60 •••• 
(concluded on the next page) 
i/J. A. McClure , op • . cit. 
Left Right Included 
Eye Eye Angle 
(2) (3) (4) 
95 100 195 
90 90 180 
95 95 190 
105 105 210 
100 100 200 
65 80 145 
95 90 185 
90 95 185 
90 80 170 
95 95 190 
90 90 180 
85 105 190 
95 95 190 
90 90 180 
95 95 190 
100 100 200 
95 95 190 
95 95 190 
90 95 185 
95 90 185 
90 95 185 
95 95 190 
85 80 165 
95 90 185 
100 95 195 
90 90 180 
85 75 160 
90 95 185 
90 90 180 
90 90 180 
1.?C 
Table 28. (concluded) 
Case Left Right Included Case Left Right Included 
No. Eye Eye Angle No. Eye Eye Angle 
(1) (2) (3) (4) {1) (2) f3) (4) 
61 •••• 95 100 195 76 •••• 85 80 165 
62 •••• 85 90 175 77 •••• 90 90 180 
63 •••• 90 95 185 78 •••• 80 85 165 
64 •••• 100 95 195 79 •••• 95 90 185 
65 •••• 90 95 185 so •••• 85 90 175 
66 •••• 90 90 180 81 •••• 95 95 190 
67 •••• 95 95 190 82 •••• 95 100 195 
68 •••• 85 95 180 83 •••• 90 90 180 
69 •••• 90 95 185 84 •••• 90 95 185 
70 •••• 95 100 195 85 •••• 85 85 170 
71 •••• 90 90 180 86 •••• 85 85 170 
72 •••• 85 85 170 87 •••• 90 95 185 
73 •••• 100 100 200 88 •••• 100 100 200 
74 •••• 100 100 200 89 •••• 90 95 185 
75 •••• 95 95 ~90 90 •••• 95 100 195 
91 •••• 95 95 190 
92 •••• 95 95 190 
93 •••• 90 95 185 
94 •••.• 90 95 185 
95 •••• 100 95 195 
96 •• .•• 90 90 180 
97 •••• 80 95 175 
98 •••• 95 95 190 
99 •••• 95 90 185 
1 •. 
. ' -· 
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APPENDIX C 
J"e.nue.r:r 21 j 1952 
Dear Coach: 
Colleges end universities training teacher coaches are 8llXious to 
discover better methods tor selecting future candidates. To date our 
criterion in their selection bas been poor. In our graduate research 
program at BOston University we are endeavori:ag to measure a few re-
actions of high scbool and college fOotball coaches. Such outstandiDg 
college coaches as Fnmk Leaby of Notre Dame,. Charles Wilkinson ot 
Oklaboma, Cari Snavely ot Borth Carolina State, Andy Gustafson of 
Miami, noyd Sebert zwalder of Syracuse, · Clyde . Sm1 th of Indiana, 
Lo~ Little of Columbia and others have agreed to help in this study. 
The following Datura! or innate capacities will be included in 
the battery of tests; reaction time; ·depth perception; span ot appre-
henSion; and peripheral Vision. 
Our one requirement tor taking the test is that the candidate 
must have completed at least five years as a head coach ot football 
in high scbool or be a college head coach. · Would you be willing .to 
cooperate by coming in to Boston University to take the battery of 
tests'? It will take approximately forty minutes ot ;your time. Our 
testing laboratory is located at the Boston UniversitY' Scbool of 
Education at 3.32 Bay State Road, Room /JJO. 
If you are llilliDg to cooperate in this research, please sign 
the enclosed card 8ll4 indicate the date( a) and time( a) when you might 
be available tor testing. I will be :available aQ1 tin~ during the day 
or eveniDg by appointment, Jlonday through Saturday until September 1, 
1952. Names wU1 not be used in the study, but I · will be glad to aubmi t 
to you persone.UY your standi-Jig 4n relation to other high school and 
college coaches wbo have been tested. This is not an intelligence test. 
A prompt return of the enclosed card would be greatl;y appreciated., 
T.ballk you for ;your assistance in this :matter. 
Sincerel;r yours, 
Carl E. Erickson 
Instructor, Boston Uni versi t;r 
CEE/s 
June 5, 1952 
Dear Coach: 
~t winter I sent you a letter asking for your cooperation in 
research work pertaining to high school football coaches in the State 
of Massachusetts. To date such outstanding coaches as Jack Fisher of 
Waltham, Harry Arlanson of Weymouth, John Janusas of Saugus, Monroe 
McLean of Quiricy, Frank Zammarchi of Somerville, Warren Huston of 
Newton, Ed Melanson of Malden, Henry Knowlton of Winchester, Marty 
McDonough of Fitchburg, Joe Hoague of Natick, Howard Tozier of 
Attleboro, and many others have alreaqy taken the four tests which 
are: reaction time; depth perception; span of apprehension; and 
peripheral vision. They have all found the tests to be very interest-
ing to the extent that many of them are desirous of bringing in their 
own boys to be tested. (These tests in no way measure intelligence.) 
AB I would like to get 100% cooperat ion from. the coaches in 
Massachusetts, I am writing to you again, hoping that it will be 
possible for you to come in to take our tests, which will take approxi-
mately forty-five minutes. I will be available until September 1st 
dailY, Monday through Saturday from 10:30 a.m. to 10:00 p.m., by 
appointment, and I will be very glad to test you at your convenience. 
OUr testing laboratory is located at 332 Bay State Road in Boston, 
Room 460. My telephone number is COpley 7-2100. 
If you are willing to cooperate, I would be extremely grateful 
and I am enclosing a card for you to use in indicating the date and 
time when you might be available for testing. 
Names will not be used, but at the completion of the stuqy I 
will be glad to submit to you personally your standing in relation 
to the other high school and college coaches who have been tested. 
A prompt return of the enclosed card will be most appreciated. 
Thanking you for your assistance in this matter. 
Very sincerely yours, 
Carl E. Erickson 
Instructor, Boston University 
CF:E/s 
June 1952 
Dear Coach: 
Colleges and universities training teacher coaches are anxious to 
discover better methods for selecting future candidates. To date our 
criterion in their selection has been poor. 
In our graduate research program at Boston University we are en-
deavoring to measure a few reactions of high school and college football 
coaches. Such outstanding college coaches as Frank Leahy of Notre Dame, 
Charles Wilkinson of Oklahoma, Carl Snavely of North Carolina, Andy 
Gustafson of Miami, Floyd Schwartzwalder of Syracuse, Clyde Smith of 
Indiana, Lou Little of Columbia, Buff Donelli of Boston University and 
.many others have agreed to take the battery of tests. 
The following natural or innate capacities that will be included 
in the tests are reaction time, span of apprehension, depth perception, 
and peripheral vision. 
I! you are willing to cooperate in this study, and if you are in 
the vicinity of Boston during the summer or fall, I would be most appreci-
ative of the opportunity to test you at your convenience. It would take 
approximatelY forty-five minutes of your time. Our testing laboratory 
is located at the Boston University School of Education at 332 Bay State 
Road in Boston, in room 460. I can be reached at COpley 7-2100 or 
HYde Park 3-4543W. I am also enclosing a card for your convenience in 
indicati11g the date and time when you might be available for testing. 
Names will not be used in the study, but I will be glad to submit 
to you personally your standing in relation to the other high school 
and college coaches who have been tested. These tests in no way measure 
intelligence. 
A prompt return of the enclosed card would be greatly appreciated. 
Thank you for your assistance in this matter. 
CEE/s 
Very sincerely, 
Carl E. Erickson 
Instructor 
September 151 1952 
Dear Coach: 
During the summer I wrote ta you asld.ng your cooperation in our 
research program at Boston University 1 pertaining to four visual tests: 
depth perception; span of apprehension; peripheral vision; and reaction 
time. As you answered saying that you would be very glad to cooperate 
when time permitted, I am. writing to you again, hoping that at the 
close of the football season it will be possible for you to come in to 
visit us at Boston University School of Education, 332 B~ State Road 
in Boston, and take the above tests. I am enclosing a post card which 
you may return to me stating the date and time that would be convenient 
for you. 
As I have been working on this research for the past three years, 
I hope to complete the gathering of IJJ:3" data by the end of January 1 if 
possible. Therefore, I would appreciate it very much if you would find 
time to pay us a visit prior to then. 
Alreaqy I have tested the majority of the high school coaches in 
the State of Massachusetts, and have found the results to be very 
interesting. Of course 1 names will not be used in the study 1 but I 1fill 
be glad to submit to you personally your standing in relation to the 
other high school and college coaches who have been tested. These tests 
in no w~ measure intelligence. They do measure certain ~nsions of 
visual perception which are not usually measured by oculists. 
In case you are unable to see me before January, I will be at the 
National Football Coaches Convention in Washington, D. c., January 7, 8, 
9, 10, and 11th at Convention Headquarters, Mayflower Hotel, testing 
leading college coaches and could see you there. 
Enc. 
CEE/s 
Thank you for your cooperation. 
Very sincerely yours, 
Carl E. Erickson 
Instructor 
Date 
Address 
Dear -----------------------
At this time last year I wrote to you asking for your cooperation 
in our testing program pertaining to discovering ways of selecting 
better football coaches and you agreed to help in our research. As the 
necessary equipment did not arrive on time we were unable to make the 
trip to Cincinnati, so I am again asking you for your cooperation in 
taking our four visual tests which include, reaction time, depth per-
ception, span of apprehension, and peripheral vision. These tests in 
no way measure intelligence. They do measure certain dimensions of 
visual perception which are not usually measured by oculists. 
I have already made reservations at Convention Headquarters to 
set up a laboratory for testing purposes at the Mayflower Hotel, 
January 7th through 11th. Enclosed is a card which I would like to 
have you return to me stating the possible date and time that you 
might be free for testing purposes. If you feel that you are not 
certain as to your engagements at the Convention, I will be very 
happy to contact you at the Hotel M~flower at Convention time. 
Of course, if we should be successful in our research, we would 
publish the findings for the benefit of all similar institutions with-
out in any w~ identifying the individuals who help us in this program. 
The testing will be done by Carl E. Erickson of our staff, under my 
supervision, at the Hotel M~flower. 
Enc. 
JMH/see 
Very sincerely yours, 
John M. Har.mon 
Department Chairman 
Manager 
Mayfl~er Hotel 
Washington, D. C. 
Dear Sir: 
September 15 1 1952 
At this time I would like to set a tentative reservation 
for a double room which must be at least 20 1 (twenty feet) in 
length, frcw Wednesday, January 7, 1953, 5 p.m. through Sund~, 
January 11, 1953, 9 a.m. 
Please inform me at your earliest convenience whether or 
not you can meet this request and if so, what will the price be? 
Anticipating an early reply. 
CEE/s 
Very si."lcerely yours, 
Carl E. Erickson 
Instructor 
Mr. George A. Munger 
Hotel Statler 
Washington, D. C. 
Dear Mr. Munger: 
January 7, 1953 
During the past1. month you very Jd.ndl.7 agreed to 
submit yourself to a testing program for football players 
and coaches. As no time was set for the actual testing, 
I am at this time asld.ng you to come in at your con-
venience or call me at the Hotel Mayflower, Room 538 and 
set a definite time. I will be available at the Hotel 
during the entire Convention and would appreciate hearing 
from you as soon as possible. 
I appreciate your cooperat i on . in this research as I 
realize you are a very busy man and every minute at a 
Convention such as this is important to you. 
CFJr./s 
Very sincere]Jr, 
Carl E. Erickson 
Instructor 
P.S. The Mayflower is a 3 minute walk from the Statler 
located on Connecticut Ave. 
' 
Please read this announcement following 
the Orange Bowl movies. 
Thank you. 
Will those coaches who agreed to submit 
themselves to the reaction time, depth 
perception, span of apprehension, and 
peripheral vision tests for football 
coaches, kindly get in touch with Carl 
Erickson at room 538, ~fl~rer Hotel, 
as soon as possible. 
